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Rectum,  im[)erforate.     Figs.  1410-1414. 
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Rectum,  prolapse  of,  operation  by  Mikulicz's  method.     Fig.   1419.  Mikulicz. 
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Sigmoid,  examinatic>n  of.     Fig.   1405. 
Si>ermatic  cord,  transverse  .section  of.      Fig.   1664. 
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Stomach,   relations  of  iM'ritonanini  to,  etc.      Fig.  887. 

Stomach,  relations  of  ixTitona'um  and  contiguous  organs.      Figs. 

Stomach,  washing  of,   by  patient.      Figs.    1295,   12i)G. 

SulMliaphragmatic  .space,  expo-sure  of.      Fig.   127S. 

Subphrenic  absct'ss  containing  ga»«.      Fig.    1275. 

Subphrenic  al)sces.*<,  location  of.     Fig.    1276. 

Subphrenic  alwc«»ss,   pleura  approximate<l.      Fig.   1277. 

Sympathectomy,  cervical,  Joruiesco'.'*.      Figs.   1780-1782. 

TanifKjn,  Mikulicz's.      Fig,    1546. 
Testicle  and  conl,  ves.sels  of.      Figs.   1662,   1663. 
Thonicentcsis,   Fitch's  a.spirator.     Fig.   1456.  T\ 

Thoracoplasty,  Delorme's  flap.     Fig.   1101. 
52 


KcUy. 

1196 

lienie. 

1450 

Sappey,   modified. 

928 

Gray,  mtxiified. 

927 

Tillrtianns. 

1117 

Gray,  mtxiified. 

892 

Oritjinal. 

925 

Oritjinal. 

889 

Ifenlt: 

928 

Gray,   modified. 

887 

1273,    1274. 

1103 

.S'.  Smith. 

1117 

Koehtr. 

1106 

Beck. 

1104 

Beck. 

1105 

Kocher. 

1 105 

Jonnesco.      1,510 

-1521 

Afikuliez. 

1370 

HtnU. 

1449 

\  F.  Ftml  cC-  Co. 

1259 

Oritjinal. 

1H)4 

xviii  LIST  OP  ILLUSTRATIONS. 

PAOB 

Thoracoplasty,  Lambeau's  flap.     Fig.  1101.  Original.  904 

Thoracoplasty,  Schede's  method.     Fig.  1467.  Eamarch.  1270 
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Thorax,  instruments  employed  in  operations  on  wall  of.     Fig.  1457.  Original.  1261 
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CHAPTER  XIV. 
OPERATIONS   ON    VISCERA    CONNECTED    WITH    PERITONEUM, 

It  is  eminently  wise  before  considering  the  surgical  treatment  of  wounds 
and  diseases  of  the  abdominal  viscera,  that  a  brief  statement  be  made  of  the 
proj)er  method  of  approach  to  the  abdominal  cavity  itself. 

Abdominal  Section,  or  GoBliotomy. — Abdominal  section  is  the  opening 
of  the  abdominal  cavity  for  the  purpose  of  considering  any  of  the  various 
structures  or  pathological  changes  that  may  be  present  within.  The  situa- 
lion  of  the  incision  will  depend  on  the  object  in  view  and  the  importance 
of  the  tissues  involved,  the  length  will  depend  on  the  thickness  of  the  wall, 
the  desired  freedom  of  manipulation,  the  character  of  the  tissues,  and  the 
seat  of  the  division.  The  direction  of  the  incision  will  depend  on  the  part 
of  the  l)elly  to  be  invaded,  the  subsequent  strength  and  perhaj)s  the  disfig- 
urement at  the  seat  of  operation,  and  the  imj)ortance  of  the  structures 
lying  in  this  course. 

llie  Anatomical  Points. — The  bony  landmarks  that  skirt  the  abdominal 
wall  are  each  important,  and  their  individual  significance  should  be  well, 
understood.  The  external  oblique  muscle  is  aponeurotic  below  a  line  ex- 
tending between  the  anterior  superior  spines  of  the  ilia,  a  fact  which  if 
unknown  may  lead  to  confusion  in  the  identification  of  the  respective  tis- 
sues. The  linea  all)a  is  l)road  above  the  umbilicus  (Fig.  902)  and  narrow 
Ik»1ow  (Fig.  903).  The  borders  of  one  or  both  recti  muscles  are  usually 
ex|K)s<*d  in  a  median  incision  below  the  umbilicus.  The  pyramidalis  muscle 
may  Ix*  absent  on  one  or  both  sides,  double  on  one  and  absent  on  the  other, 
and  often  greatly  developed  on  (»ither  or  both  sides.  The  notch  at  the  upper 
bordrr  of  the  pubic  junction  is  the  bony  guide  to  the  median  line  at  that 
situation  in  the  normal  pelvis.  The  linea  semilunaris  lies  at  the  outer 
lK)rder  of  the  rectus  abdominis,  and  extends  in  a  curved  direction  from 
the  tip  of  the  ninth  costal  cartilage  to  the  spine  of  the  pubis,  and  opposite 
the  uml)ilicus  it  is  usually  about  tlirre  inches  froi^i  iho  median  line  in  the 
normal  adult  abdomen.  However,  if  the  cavity  be  distended,  the  distance 
is  increased,  as  also  are  the  width  of  the  linea  alba  and  the  space  between 
the  recti  1k»1ow  the  umbilicus.  The  dilTenMices  in  direction  of  the  fibers  of 
the  nniscles  composing  the  abdominal  wall  and  the*  ])resenre  of  associated 
fasciap,  the  opacity  and  density  of  the  fascia  transversalis,  the  loose  fatty 
texture  of  the  subsenms  tissue,  and,  if  normal,  the  translucent  and  vascu- 
larized peritonanim,  should  each  be  noted  for  obvious  reasons. 

It  is  a  noteworthy  fact  that  important  anterior  branches  of  the  dorsal 
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and  lumbar  nerves  run  obliquely  downward  and  forward  between  the  mus- 
cular planes  of  the  abdomen  which  ihej  supply,  and  that  their  severance  is 
followed  by  a  greater  or  less  loss  of  power  of  tlie  museles  to  whieh  they  are 
distrihuted.  Therefore,  vrheo  passible,  the  abduiiiiDal  iueisiou  should  be  so 
directed  as  Dot  to  expose  iUv  patient  to  I  he  localized  loss  oT  powei"  iind  her- 
nial 8e(|uels  ineideat  to  the  division  of  those  nerves.  Kelly  calls  attention 
to  the  presence  in  the  subcutaneous  fat,  at  a  point  about  an  ineh  above  the 
pubis,  of  a  snuill  transverse  artery;  also  to  one  or  more  veins  of  considerable 
size,  frtH|Uently  found  (SO  {M:*r  eeiii)  lyin*:^  on  the  peritonaeum,  behind  the 
lower  third  of  the  linea  alba*  The  latter  vessels  empty  into  the  vesical 
plexus  and  are  denominated  by  Kelly  "  tlie  oadiotoniy  veins."  Each  of  these 
vessels  should  he  ])romptly  and  etheiently  tied,  wltcn  divided,  to  prevent  the 
persistent  bleeding  thai  results  from  the  fact  of  their  free  anastonnxses. 

The  Freparaiion  of  the  Paiieni, — The  details  of  the  pre|iaration  of  ihe 
patient  and  the  preparatory  technique  already  stated  (pages  7  and  113 
ei  seq,}  should  !je  carried  into  clTeut  with  scrupulous  care.     The  bladder 


Fig.  890, — Patient  prepared  for  abdominal  section, 

and   alimentary    tract   should    have   Ix^^n   emptied   some   time   before    the 
operation. 

CmhiiHf  a  Nil  Livuujstou  *  have  demonstratwl  in  no  uncertain  way  the 
iiniwrtance  of  lessening  the  amount  of  and  rendering  as  innocuous  as  prac- 
ticable the  contents  rif  the  bowel  in  advance  of  operative  procedure  upon  the 
intci^tines  and  stomach  hy  mean^  of  suitable  sterilized  subsistence.  Mih'u- 
Hex  t  ill  ^  recent  ti^rture  demonst rated  the  great  practical  significance  of 
establishing  an  artificial  hyprleuct>cytosis  in  the  peritoneal  cavity  in 
a<lvane(»  of  infective  operations  upon  the  alimentary  canal  by  injections 
of  alburainose,  bouillon,  nucelic  acid,  etc.     Twelve  hours  after  these  injec- 


•  Johns  Hopkina  Hospitid  Report.^,  vol.  ix.         fThp  T^nncrl,  LoihIoti.  Jidy  2,  1904, 
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lions  (subcutaneous  and  intra jx^ritoiiea!)  the  resistanee  to  infection  was 
increased  twelve  and  sixteen  fold  in  some  instaneei^.  The  reported  o|>ora- 
iive  outcome  under  these  conditions  certainly  merits  the  closest  consid- 
eration. 

The  patient  is  plat-ed  on  a  well-drained,  narrow  table  of  convenient 
height  and  suitable  nieehanisni,  with  the  trunk  and  limbs  outside  the  opera- 
tion field  well  protected  with  warm,  dry,  aseptic  clothing  (Fig.  81)9).  After 
thorough  cleansing,  the  abdomen  is  surrounded  with  anti^B^iptic  towels,  and 
the  immediate  surface  itself  is  covered  with  antiseptic  gauze  until  the 
beginning  of  the  op<^ra- 
lion{Figs»  lti6  and  899) 
Turck  employs  a  ^heet  of 
thin  rubber  instead  (Fig 
900). 

The  Operation,— Oh- 
en  the  incision  is  made 
in  the  median  line  brlow 
the  umbilicus  ( l^lg.  IIUI  ), 
The  character  of  the  re- 
ppeetive  tissues  is  studied 
as  soon  m  each  is  divided, 
in  order  to  determin<^ 
its  individuality  and  thr 
pre^nce  of  the  peritoneal 
ti&4ne  at  once  (Fig.  902). 
Ainde^s  manipulation  and 
u  nn  eeessar)'  stretching 
of  tissues  should  l^e  con- 
demned. Arrest  haemor- 
rhage, seize  a  limited  part 
of  the  pt^ritomeum  with  thumb  forceps,  astx^rtain  if  it  be  free  from  sub- 
jacent tissue,  then  with  a  knife  or  scissors  sni]»  the  portion  grasped  close  to 
the  jK)int  of  seizure  sufficiently  to  admit  the  entrance  of  air  and  the  intro- 
duction of  scissors  for  tlic  purpose  of  further  division.  When  adequately 
ineist*d  to  pernn't,  pass  a  curved  needle  armed  with  a  strong  silk  thread 
through  the  entire  thickness  of  each  border  of  the  wound,  and  tie  the  threads 
in  the  form  of  loops  (Fig.  51,  vol.  i).  These  silken  loops  not  only  serve  as 
tmetion  loops,  but  they  also  prevent  the  stripping  and  displacement  of  the 
peritonaeum  from  the  adjacent  tissues. 

Ahiimninn}  incisions  are  now  often  difTcrently  located  than  formerly. 
with  the  idea  of  obviating  as  far  as  poysibfe  the  sequels — fiisfigurement  and 
hernia — ^that  are  emphatic  parts  of  the  record  of  median  incision.  With  the 
view  of  lessening  the  ocf^urrenee  of  the  latter  infliction  many  operators  carry 
the  median  incision  to  the  right  or  left,  as  the  ease  may  Ix-,  so  a.-^  to  invade 
the  nvtus  mus<'le,  in  a  greater  or  lesser  degree,  and  certainly  with  improvecl 
results.  That  the  fibers  of  this  muscle  and  the  posterior  part  of  its  sheath 
offer  unlistantial  suppt^rt  to  underlying  \nlneralile  points  not  possessed  by 
Ihe  median  line  under  similar  circumstances  seems  to  Ik?  fullv  established. 


Fm.  tKM). — ^Turck*«  thin  rubber  protective  with  ex- 
pusurt^  for  incbion. 
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h'ihtstef\  with  tiie  idrti  of  hiding  i\m  seur  and  limiting  the  oocurreuce 
uf  hcrniii  in  inslanLt^s  ut'  explunitiun  uf  thu  lower  abduniimii  n*gion,  made 
a  long  horizontal  incision  with  the  concavity  upward,  just  above  the  mons 
vcTiLTts,  through  thu  Imiry  an.'a  dowii  upon  the  fai^cia.  The  upper  and 
lower  margins  of  tlio  wound  were  disswtfd  fnuii  the  sheaths  of  tlie  reeti 
muscles,  the  median  hue  l^'ing  distil rhcd  or  not  us  ignited  the  rtHjuirements 
uf  llie  cai^e.  The  nlklomen  was^  then  ojK'ned  through  a  vcrtieal  incision  at 
the  side  best  suited  lor  tlie  purpuritt  ol  the  prueedure.    In  this  niannei'  the 


Fig,  90K — Instruments  employed  in  abdominal  ste?ction. 

a,  BculptM^.  6.  ForripR^Kriurts  r,  8riH«t>ra.  r/.  Tluimb  forc-ep?^.  e.  Needle  furiTps. 
/.  Tefiafiihtni.  (j.  Blunt  relrartor.  h.  Xc^edles.  f.  Tnuiion  loop.  j.  Silkw*>rrn 
gut.     k.  Chromieized  cMpit.     /.  Silver  w\re.     m,  n.  Br(»rul  imd  liookc^l  rHrurlfrrs. 

liahility  of  hernia  was  lessened  and  the  sear  was  hidden  hy  the  hairy  growth 
and  the  afidoudnal   fold  at  that  situation. 

i'ffwnenstiel  through  a  similar  superficial  incision  divided  transversely 
tile  hhenth  of  a  rectus  muscle,  then  opened  vertically  the  yjeritoneal  cavity 
through  the  rectus  and  ibe  underlying  strnelures,  thus  bringing  the  inei- 
fiion  in  the  sheath  of  tbc  muscle  at  a  rigid  angle  with  tlie  line  of  section  of 
Ihe  d(  ejiip  ti-sues,  thereby  maintaining  the  structural  integrity  of  the  parts 
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in  a  substantial  manner.  An  incision  through  the  median  line  is  less 
reliable  than  the  preceding  one. 

The  Comments, — It  is  obvious  that  these  latter  incisions  afford  less 
room  for  general  exploration  of  the  abdomen,  and  are  much  less  suited  for 
general  drainage  requirements  than  the  vertical  openings  into  the  abdo- 
men. However,  for  examination  and  treatment  of  the  conditions  referable 
to  the  lower  part  of  the  abdomen  they  afford  suitable  opportunity.  Pfan- 
nenstiel  has  practiced  his  method  51  times,  Cumston  247  times,  Mcnge  in 
32  cases,  and  Stimson  in  over  150  cases;  all  with  favorable  outcome. 

The  Precautions. — Notwithstanding  the  fact  that  extreme  cleanliness 
should  be  practiced  in  all  operative  procedures,  in  those  directed  to  the 
serous  surfaces  the  vigilance  and  forethought  of  the  surgeon  should  be  of 
the  highest  order  to  prevent  the  possibility  of  infection.  All  matters  relat- 
ing to  the  operating  room  (page  8,  vol.  i),  the  pre])aration  of  the  patient,  of 
the  assistants,  and  of  the  surgeon  himself  (page  113  et  scq.,  vol.  i)  should 
be  considered  and  made  to  conform  to  the  accepted  standard  of  require- 
ment of  the  time.  In  the  event  of  the  presence  of  visitors,  those  coming  in 
close  relation  with  the  patient  should  be  suitably  attired  and  not  have  been 
in  recent  contact  with  infecting  agents  or  diseases,  nor  should  they  meddle 
with  contiguous  objects.  A  safe  rule  of  action  is  to  keep  unemployed  hands 
in  the  pockets  and  avoid  textile  contact  with  others  unless  properly  clothed 
for  the  purj>08e. 

The  Remarks. — The  seat  of  the  incision  is  determined  usually  by  the 
location  and  outline  of  the  morbid  process  to  be  treated.  The  length  of  the 
incision  is  a  matter  of  great  importance,  for  if  too  short,  observation  and 
manipulation  by  the  surgeon  are  hindered,  and  the  gravity  of  the  procedure 
is  enhanced  because  of  the  delay  and  damage  arising  from  inadequate  in- 
cision. If  too  large,  needless  exposure  and  escape  of  the  abdominal  contents 
will  hapj)en.  Both  primary  and  exploratory  excisions  should  be  made  short 
at  first,  and  be  increased  thereafter  or  changed  in  direction  as  circumstances 
require.  In  long  incisions  Kelly  prefers  divisi(m  through  the  umbilicus, 
avoiding  the  suspensory  ligament.  In  closing  the  wound  in  these  instances 
he  splits  the  umbilical  tissue  at  either  side  to  afford  broader  surfaces  for 
approximation.  Considerable  time  is  taken  by  some  operators  in  entering 
the  abdomen,  owing  not  infrequently  to  a  want  of  confidence  in  their  knowl- 
edge of  anatomy  and  the  fear  of  a  pr(»eipitous  entrance  into  the  cavity.  If, 
however,  the  primary  incision  be  accurately  located,  and  the  succeeding  tis- 
sues be  divided  directly  downward  in  the  same  line,  the  deeper  fascia*  and 
the  peritonaeum  being  in  turn  picked  up  at  either  side  with  forceps  and 
raise<l,  and  the  division  made  between  the  forceps,  a  prompt  and  safe  en- 
tranci*  is  easily  accomplished.  In  the  instance  of  adhesion  between  the 
parietal  peritonaeum  and  that  of  the  subjacent  viscera  great  caution  nmst  be 
exercised  to  avoid  cutting  the  latter. 

In  those  cases  in  which  the  contents  of  the  pelvis  and  lower  abdominal 
region  are  to  Ix?  examined  and  treated,  the  elevation  of  the  hips  (Trendel- 
enlxTgV  i>osture)  for  a  short  time  before  and  during  the  operation  aids 
materially  in  the  exposure  of  the  parts,  causing  the  intestines  to  retire 
uj)ward  toward  the  diaphragm.    A  further  need  of  their  withdrawal  may  be 
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secured  by  the  employniGDt  of  retaining  pad^  of  aseptic  gauze.  If  diffi- 
culty in  breathiDg  ensue  or  dauger  of  the  spread  of  infecting  agents  be 
enhanced  by  reason  of  the  posture,  it  sliould  l>e  employed  only  with  caution 
and  in  a  Hmited  degree.  The  rolling  of  the  patient  to  one  side,  away  from 
ilie  !*eiit  of  the  disease^  by  means  of  mechanical  ailjui?lnieot  of  the  table 
or  by  the  hands  alone,  also  favors  examhaation  of  tlie  affected  site.  The 
careful  employment  of  broad  retractors  and  the  use  of  a  strong  natural  or 
artitieial  light  are  essential  to  the  attainment  of  intelligent  and  ellieient 
observation  and  treatment. 

Adhesions  are  treated  according  to  their  density,  length,  vascularity,,  and 
the  nature  of  the  adherent  surfaces,  etc.  If  fragile,  they  may  be  readily 
torn  by  the  finger  or  a  sponge;  if  ilcnsp,  they  should  he  < ut ;  if  vascular, 


Fig.  *J(J2. — Amuigeinetit  of  tissues  c'orr«spt>fic Un^  u>  the  xipp^tr  three  fourtlis  of  the 
rectus  niii8<"le  (above  the  semilunar  fold  of  Doupia^). 


they  nlifudd  be  lied  bebu*e  or  after  cutting,  according  to  the  size  of  the 
adhesion  and  of  the  blee<ling  j»nin|»  The  actual  cautery  may  meet  the  indi- 
cation, in  some  instances,  for  the  arrest  of  oozing  t!iat  has  resisted  adrene- 
lin,  pressure,  etc.,  hut  the  cautery  ought  to  be  nserl  sparingly  on  account 
of  its  devitalizing  intluence.  Strongly  adhercMit  ]>arts  of  non-malignant 
growths  may  be  left  attached  to  an  important  visciis,  e.<|>c^cially  after  tlie 
adherent  part  has  b<:H?n  reduc<'d  to  a  minimum  by  careful  cutting  or  scraj)- 
ing*  The  serous  covering  of  viscera,  especially  of  the  intestines,  stomach, 
etc.,  sbould  Iw  treated  with  great  care,  otherwise  this  mendirane  will  be 
stripped  oti,  |>ossil)ly  destroying  the  nutrition  of  the  wall  at  a  circumscribed 
jjoint,  thu^  causing  a  slt^ugh,  followed  by  peritonitis  and  death,  or  a  per- 
sistent fistula.  8urfaces  thus  exposed  may  lie  repaired  with  omental  graft? 
or  inversion  and  union  of  the  serous  borders  with  sutures,  or  by  union  of 
serous  surfaces  to  them.  Adhesions  nmy  be  so  dense  as  to  be  irremediable. 
Omental  adhei^ions  can  be  readily  stripped  or  tied  off  as  their  condition 
suggests. 

The  prevention  of  tufhesions  iK'tween  serous  surfaci^s  and  hM?tween  serous 
and  other  surfaces,  especially  in  abdominal  surgery,  is  a  matter  of  much 
practical  importance.  Gentleness  of  manual  and  instnimental  contact  and 
avoidance  of  chemical  irritation  of  serous  surfaces,  is  of  great  itn[)ortance 
in  obviating  subsequent  adhesion.  The  separation  of  apposed  raw  surfaces 
EPT  the  covering  of  a  raw  surface  with  omentum  or  peritona!um  or  by  a 
ei'ous-covered  viseus  is  usually  a  salutary  means  of  forestalling  adhesions, 
at  least  those  of  a  more  objerliimable  nalure.     The  application  of  an  insol- 
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uble  substance  (bismuth)  or  of  the  Cargyle  membrane  for  the  purpose  is 
apparently  of  no  practical  value. 

The  Precautions. — In  omental  oozing  it  is  a  quicker  and  securer 
method  of  practice  to  ligature  and  remove  the  omentum  (Fig.  1297)  con- 
taining the  bleeding  area  at  once  than  to  catch  and  tie  separately  the  bleed- 
ing points.  Adhesions  should  be  dealt  with  under  direct  observation  when 
possible,  in  order  to  note  the  presence  of  any  ill  effect  from  their  xupture. 
It  will  be  necessary  for  this  purpose,  in  many  instances,  to  spread  out  the 
adherent  mass  as  much  as  possible  before  attempting  the  separation,  which 
can  then  be  done  safely  with  scissors  in  the  instance  of  fibrous  bands. 

Haemorrhage, — The  occurrence  of  persistent  bleeding  before  or  after 
the  closure  of  the  abdominal  wound  is  often  a  complication  of  profound 
significance,  especially  in  the  latter  instance.  If  all  bleeding  points  be  tied 
at  once  and  oozing  be  arrested  the  dangers  of  this  complication  are  reduced 
to  a  minimum.  It  is  wise  to  restore  the  patient  to  the  normal  dorsal  posi- 
tion, and  perhaps  to  permit  the  return  of  the  viscera  to  their  normal  rela- 
tions in  order  that  the  influences  of  posture  and  warmth  on  their  circula- 
tion may  be  estimated,  and  that  any  threatening  outlook  may  be  anticipated 
and  remedied  before  the  final  closure  of  the  abdominal  wound.  If  haemor- 
rhage happen  afterward,  prompt  exposure  of  the  field  of  operation,  removal 
of  the  blood  clots,  and  arrest  of  haemorrhage  is  indicated.  In  such  cases  as 
these  indecision  and  contentment  on  the  part  of  the  medical  attendant 
contribute  greatly  to  fatal  issues. 

The  Cleafising  of  the  Peritoneal  Cavity. — Blood,  urine,  bile,  fecal  mat- 
ter, diseased  and  septic  products,  etc.,  should  be  removed  from  the  peri- 


Fio.  903. — Arrangement  of  the  tissues  coiTe8|K)ndinjr  to  the  lower  fuurth  of  the  rectus 
muscle  (below  the  semilunar  fold  of  Douglas). 

toneal  cavity,  when  possible,  with  scrupulous  care.  While  a  considerable 
amount  of  blood  may  be  absorbed  and  prove  harmless  under  favorable  cir- 
cumstances, yet  even  the  smallest  amount  may  become  the  source  of  septic 
infection,  especially  if  infecting  influences  be  already  present  in  the 
abdominal  cavity.  Flushing,  wiping,  and  drainage,  are  the  common  ex])e- 
dients  employed  for  cleansing  purposes.  An  abundance  of  the  hot  saline 
solution  (six  tenths  of  one  per  cent):  a  weak  solution  (1  to  1,000)  of 
corrosive  .sublimate  or  of  carbolic  acid  (1  to  TOO)  ;  Tliiorsch's  fluid  (page 
(II,  vol.  i)  ;  a  solution  of  peroxide  of  hydrogen,  hot  st(»rilized  water,  etc., 
have  each  been  used  for  the  purpose  of  flushing.     However,  the  eni])loyment 


746 


of  Uu!  bichloride,  of  earbolie  atnd,  ami  of  peroxiik'  of  bydroirt-n,  and  slniibir 
soliilions,  is  not  now  regarded  with  favor  (except  as  a  local  apjdieatir>n  to 
limited  infeclioii),  because  of  the  proved  deleterious  efFeet  exercii^ed  In  iinti- 
si*ptic  sohition!?  of  Ibeni  on  the  serous  uieiidiraiie  at  hirge»  rendering  it  more 
vulnerable  to  iscjjtie  influences.  The  hot  saline  solution  is  generally  em- 
ployed for  tins  purpose,  not  only  because  it  is  harmless  per  se,  but  also 
IxM-ause  it  eomlmts  infection  directly  by  its  osuiotic  and  hyperlt'ueneytotie 
ju-ojierties.  Ueneral  flushing  should  not  be  practiced  for  circinnscrilM*d  in- 
ft^'tion,  since  this  infection  can  be  well  trejited  by  wiping  and  local  lliisli- 
ing:  and,  tOd,  the  former  plan  of  action  will  cause  the  dissemination  of  the 
infective  material.  CJeneral  Hushing  must  be  practiced  with  great  discre- 
tion and  with  reference  to  tbe  demands  of  individual  cases,  for,  as  Treves 
wisi'ly  remarks  in  reference  to  it,  *'  It  is  quite  as  possihh'  to  do  too  much 
as  to  do  too  little.''  In  general  flushing,  the  borders  of  the  wound  are  held 
upward  and  ajmrt,  and  the  fluid  at  proper  temperatnre  is  poured  fnrly 
upon  an  intervening  hand  into  the  cavity  and  allowed  to  flow  out  unliin- 
dered  until  it  csca|)es  nncbatiged  in  a[)pearaiK'e.  The  cleausiug  elTect  of 
the  lluid  can  be  increased  by  agitating  tbe  abdominal  contents  with  the 
lian<l,  supplemented  with  aUernating  brisk  pressure  upon,  or  shaking  of, 
tlie  contents  by  external  innnipuhitton.  If  the  patient  be  then  turned  to 
one  side  and  held  there  cautiously  f«u'  a  brief  time,  nearly  all  of  tbe  tluid 
will  escape.  Finally,  the  portion  renniiuing  is  caused  to  gravitate  into  tbe 
pelvis  by  raising  the  body  ujnvard  to  a  pro|Kn'  angle  and  retaining  it  there 
wliile  the  fluid  is  removed  as  fast  as  it  rollects  by  careful  sponging  or 
si]ihonage.  In  so  doing  it  is  w).«er  to  introduce  a  large  springe,  which  is 
nvruovcd  as  soon  as  it  is  W(dl  filled,  squeezed,  and  agaiti  nturruMh  as  less 
friction  will  attend  tins  plan  tluui  that  of  flu*  nqieated  introduction  of 
snuill  sponges. 

If  infectious  extravasation  bave  occurred,  the  abdortiiual  wonud  should 
he  nuule  large  enough  to  afford  pnmipt  insjieetion  and  reutoval  of  the  iujuri- 
ous  agents,  as  the  hin<lrance,  delay,  and  imperfect  opportunity  f<u'  nnuiual 
action  in  the  presence  of  a  small  opening  do  nnieh  to  prejudice  the  recovery 
of  the  patieid.  In  these  cases  when  feasible  the  intestinal  folds  should  be 
niiscd  and  tbe  hiihbui  recess4*s  carefully  wiped  or  lightly  flushed  and  wipetl 
to  remove  concealed  infection.  It  sliotdd  not  he  forgotten  that  vigorous 
thishing  or  rci>eated  sponging  or  wiping  with  any  agent  exerei.ses  a  trau- 
matic effect  on  a  serous  surface,  and,  therefore,  incn^ases  its  vulnerability  to 
siqisis.  Wiping  should  not  be  hastily  or  needlessly  employed.  It  is  rare,  in- 
deed, in  general  septic  |HTitonitis  that  general  flushing  can  Ik»  properly 
lu-acticcd.  The  intestinal  distention  so  common  in  these  cases  causes  not 
only  a  fu*oniiit  protrusion  of  the  bowel  through  the  smallest  opening,  but  it 
likewise  obstructs  the  intniduction  of  the  fluid  and  prevents  the  flushing 
of  the  infected  surfaces.  We  know  of  no  w^ay  of  aecouqdishing  thorough 
cleansing  in  this  condition  exee]d  it  be  hy  tlie  removal  and  riiising  of  the 
intestines  outside  of  the  body.  AUhongb  by  a  r-ourse  of  this  kind  tln^  intes- 
tines and  alMlominal  cavity  can  Ih'  tbonuigbly  eleaust^d,  si  ill,  the  return  and 
retention  of  the  overdistc'uded  intr'stines  will  1m>  practically  impossible 
unless  their  contents  be  discharged  through  free  incisions  at  isolated  points. 
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which  are  closed  at  once  by  intestinal  suture,  a  line  of  action  which  should 
be  regarded  as  more  vigorous  and  protracted  than  wise  in  the  great  propor- 
tion of  such  cases.  Localized  flushing  and  wiping  is  easily  accomplished, 
owing  to  the  fact  that  the  infective  influences  can  be  quite  well  circum- 
scribed by  a  wall  of  aseptic  gauze  or  sponges.  Wet  wiping,  instead,  will 
suflice  in  the  majority  of  instances.  The  cautious  surgeon  should  anticipate 
the  escape  and  spread  of  infecting  material  when  possible  by  the  establish- 
ment of  a  preliminary  aseptic  "  walling  off  "  with  gauze. 

The  Comments. — The  temperature  of  the  saline  solution  should  be  about 
112°  Fahr.,  and  the  fluid  should  be  poured  carefully  from  a  pitcher  and 
directed  in  the  proper  course  by  the  hand  of  the  operator.  The  use  of 
the  hand  in  this  connection  is  especially  important,  as  the  fingers  can  be 
more  safely  introduced  and  carried  between  the  intestines  than  can  inani- 
mate objects ;  and,  moreover,  an  improper  temperature  of  the  fluid  is  thus 
quickly  noted.  Still,  the  fluid  can  be  discharged  satisfactorily  into  out-of- 
the-way  places,  through  perforated,  straight,  or  curved  smooth  glass  or 
rubber  tubes. 

The  serous  fossae  associated  with  the  caecum,  the  kidneys,  the  beginning 
of  the  jejunum,  the  rectum,  etc.,  need  careful  attention  to  determine  the 
presence  in  them  of  infection,  especially  in  instances  of  extended  contami- 
nation. The  leaving  behind  more  or  less  of  the  saline  fluid  in  the  intestinal 
folds  for  the  purpose  of  facilitating  the  resumption  of  their  normal  func- 
tions and  the  prevention  of  adhesions,  and  thus  obviating  their  prospec- 
tive entanglement,  is  often  advised.  Wegner  proved  that  in  animals  the 
peritonaeum  is  capable  of  absorbing  from  3  to  8  per  cent  in  an  hour  of  the 
weight  of  the  body  of  saline  fluid.  If  this  be  true  of  the  human  economy, 
then  indeed  one  can  estimate  the  promptness  of  the  disappearance  and  the 
probable  benefit  derived  from  the  pint  or  more  of  saline  fluid  so  often  intro- 
duced into  the  peritoneal  cavity  for  other  purposes  than  the  benefits  of 
osmatic  action. 

Thr  Drainage  of  the  Peritoneal  Cavity. — If  the  surgeon  could  be  as- 
sured of  the  absence  of  infection  and  of  the  nonproduction  in  the  peritoneal 
cavity  of  irritating  products,  drainage  could  be  dispensed  with.  Owing, 
however,  to  the  difficulty  of  removing  from  the  peritoneal  cavity  the  infec- 
tious elements  incident  to  the  presence  of  pus,  putrid  fluids,  etc.,  and  the 
liability  of  the  production  of  fluids  from  injured  surfaces  in  excess  of  the 
|K)wer  of  absorption  and  elimination,  it  is  wise  to  forestall  possible  disaster 
or  subsequent  reopening  of  the  cavity  by  the  emyiloymeiit  of  adequate  drain- 
age. If  one  1k'  in  doubt  regarding  the  advisability  of  drainage,  then,  indeed, 
it  should  be  practiced,  as  but  little  harm  can  arise  from  tlie  proper  use  of 
suitable  drainage  agents  as  compared  to  that  resulting  from  their  need. 
Textile  fabrics,  rubber  tissue,  rubber  and  glass  drainage  tubing  are  the 
agents  in  common  use.  Rubl)er  and  glass  tubes  serve,  except  when  de])end- 
ently  pla(*ed,  to  collect  the  discharges  rather  than  to  conduct  them  from  the 
wound:  however,  when  thus  gathered  the  discharges  are  removed  by  suction 
with  a  small  syringe  armed  with  a  small  rubber  tube.  Not  infrequently 
textile  fabric  is  introduced  into,  or  unwisely  around,  a  glass  drainage  lube 
(Fig.  yo4),  thereby  substituting  for  the  syringe  the  influence  of  capillarity, 
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and  thus  lesi^eniiig  llie  dangers  of  infection  from  without,  llowevor,  nibber 
dam  and  glass  tubc*s  drain  betlt-r^  at  a  proper  angle,  than  figartttti  and 
text  lie- fa  brie  drains,  and  in  textile  fabric  wiili  either,  avoid  textile- fabric- 
contact  with  the  peritonicurn.  In  all  instances  the  drainage  agents  should 
be  carried  to  tbe  boHorn  of  the  most  de[>endeut  parts,  as  sapcrliciul  drainage 
alone  is  both  deceptive  and  inelTeeruai.  ^iiitiseptie  candle  wieking  and 
8tri[)s  of  gauze,  surroinid^Kl  by  un  perforated  rubber  tissue,  are  useful  for 
the  [uirpose.     It  should  be  emphasized  that  the  packing  of  a  wound  with 

gauze  binders  rather  than  facilitates 
the  escape  of  the  discharges;  there- 
fore, the  drainage  agent  should  be 
arranged  loosely  and  carefully  in  as 
direct  a  manner  as  possil>le  fmm  its 
beginning  to  the  externa!  surface  of 
the  body.  This  variety  of  drainage 
can  he  inserted  between  the  intes- 
tinal folds  in  various  directions.  In 
order  that  the  wound  be  not  infected 
from  without  on  account  of  the 
drainage  agent,  the  external  opening 
must  be  carefully  closed  or  covered 
with  aseptic  gauze  or  cotton  during 
the  intervals  of  cleansing.  The  syr- 
inge and  tube,  too,  should  be  care- 
fully guarded  against  contamination. 
t)rdinarily,  drainage  can  he  dis- 
|)enM?d  with  in  Imo  or  three  days. 
By  I  bis  time,  in  most  cases,  the  intervention  of  fibrinous  products  caused 
by  serous  contact  with  the  drainage  agent  will  have  rcductnl  the  etliciency 
of  drainage  at  the  original  site  to  a  miniuium.  Whether  or  not  the  foot  or 
head  of  the  bed  should  be  raised  in  instances  of  drainage  in  peritniieal 
iuftTtion  is  a  matter  not  yet  finally  si^ttleil. 

}ftusailfllo  determined  that  normally  tluitls  and  foreign  particles  in  the 
peritonicum  of  animals  are  removed  upward  toward  the  diaphragm  regard- 
less of  the  posture  of  the  creature.  However,  gravity  greatly  favored  or 
retarded  the  flow  as  the  case  might  he.  With  the  idea  of  lessening  the 
possible  elfect  on  the  patient  of  rapid  absorption  of  infection  incident  to 
elevation  of  the  foot  of  the  bnl.  Faivlrr  advises  and  many  others  com- 
mend that  the  head  of  the  bed  Im  raised,  with  wdiich  latter  course  w^e  are 
disposed  in  proper  cases  to  agrw*.  However,  it  is  not  to  be  overt ookcnl  that 
undue  elevation  of  the  head  of  the  he*!  in  depressed  patients  may  be  quickly 
followed  hy  sMnptoms  of  circulatory  failure.  Therefore  when  freble  pa- 
tients are  thus  placi?d  urgent  attention  shoidd  he  given  them  to  obviate 
an  ill  effect  hardly  justified  by  the  practice  of  a  yet  not  thoroughly  settled 
measure.  MttrpJnf  commends  the  sitting  posture  in  operative  practice  and 
in  after  treatment  of  cases  of  ibis  nature.  Mere.  too.  is  afforded  abundant 
opportunity  for  the  exercise  of  wise  discretion.  The  drainage  agents  should 
be  as  limittnl  in  number  and  size  as  mav  be  consistent  with  the  demands. 


Fio,  004. — Perforated  gJas«  tube  contAin- 
me,  iitid  unwisely  surrounded  by  f^xlile 
f  ft  brie 


OPERATIONS  ON  VISCERA  CONNECTED  WITH   PERITONEUM.      749 

and  they  should  be  placed,  not  packed  into  position,  and  should  be  removed 
as  soon  as  practicable. 

The  Remarks. — The  absence  of  organisms  in  the  field  of  operation,  as 
determined  at  the  time  by  the  microscope,  self-evidentiy  contra-indicates 
drainage.  Kelly  often  omits  drainage  in  gynaecological  cases,  even  in  the 
presence  of  a  small  number  of  germs,  with  satisfactory  outcome.  Latterly 
the  practice  of  closing  the  abdominal  cavity  without  drainage  in  septic 
cases  is  advised  with  apparently  justifying  results.  That  closure  in  such 
cases  in  many  instances  is  better  practice  than  persistent  meddlesome  flush- 
ing and  irrational  drainage  of  this  cavity  is  true.  But  the  nature  and  the 
extent  of  the  infection  and  the  vulnerability  of  the  patient  to  it,  are  matters 
for  cAreful  thought  in  this  connection  before  final  action.  When  for  any 
reason  the  circulation  of  the  intestines  is  impaired,  interfering  with  their 
powers  of  absorption  and  elimination,  the  employment  of  drainage  is  ad- 
visable, and  especially  in  the  presence  in  the  peritonaeum  of  infecting  agents. 
Pieces  of  gauze  fifteen  to  twenty  inches  long  and  two  or  three  inches  wide, 
so  folded,  with  the  edges  intumed  and  sewed,  as  to  prevent  raveling,  isolated 
by  rubber  dam,  are  suitably  constructed  di*ainage  agents  for  this  purpose. 
These  drains  are  made  of  plain  or  sterilized  and  principally  of  iodoformized 
gauze.  In  the  latter  it  is  wise  to  wash  out  the  excess  of  iodoform  with 
sterilized  water  before  introduction.  One  or  more  strands  of  wicking  makes 
an  admirable  drainage  agent. 

The  late  Dr.  Van  Arsdale  expressed  great  appreciation  of  the  drain 
made  of  plain  gauze  saturated  with  sterilized  oil,  claiming  for  it  a  high 
degree  of  absorptive  power,  easy  introduction,  and  safe  and  comparatively 
painless  removal.  The  surrounding  of  textile-fabric  drains  with  aseptic 
perforated  rubber  tissues  prolongs  their  efficiency  and  facilitates  their  re- 
moval. Pieces  of  this  tissue  loosely  rolled  are  especially  serviceable,  and 
are  easily  removed  because  of  little  adherence  to  the  serous  surfaces.  The 
intro<luetion  into  the  abdomen  of  a  drain  should  be  done  in  a  manner  host 
designe<l  to  facilitate  drainage  and  to  favor  easy  and  safe  removal  of  the 
drain.  The  aggregate  of  the  textile  fabric  employed  is  regulated  by  the 
size  of  the  area  to  be  drained  and  the  prospective  amount  of  the  discharge. 
Packing  the  wound  hinders  proper  drainage  and  ought  not  to  be  done 
except  to  control  hapmorrhage. 

The  drainage  agents  should  extend  from  the  infected  parts  by  the  short- 
est practicable  routes  to  without  the  abdomen.  If  the  infection  be  extensive 
the  number  of  the  drains  should  be  increased  and  allowed  to  escape  at  dif- 
ferent aspects  of  the  abdominal  wall,  usually  at  the  sides.  In  all  instances, 
where  practicable,  dependent  drainage  should  be  established.  The  outer 
ends  of  the  drainage  agents  and  the  openings  transmitting  them  are  a  con- 
stant menace  to  asepsis ;  therefore  they  should  be  protected  by  an  abundance 
of  gauze  which  will  at  the  same  time  aid  materially  the  functions  of  the 
drains  themselves.  The  overlying  gauze  should  l)e  changed  as  soon  as  it  is 
wet  with  the  discharges. 

The  Precautions. — Gauze  drains,  especially  the  iodoformized,  should 
be  twisted  quite  vigorously  ta  the  right  and  left  until  loosened  before  with- 
drawal is  attempted,  and  even  then  the  removal  is  often  quire  jiainfal.  When 
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gauze  packing  is  employed  to  arrest  haemorrhage  it  should  be  introduced 
Krst  tirn\ind  the  outtT  bordiT  nf  the  Ijhn^liii*^^  area,  tlienre  toward  its  center, 
llius  ptTmittiiig  of  its  easy  reannnl  from  tfie  a'litor  tuwurd  tite  |ieriphery. 
ludoformizcd  drains  espetiaiUj  should  not  be  placed  in  conlari  with  t)ie 
ligntures  or  linrs  of  delieale  sewing,  bt'ejiuse  of  their  temieioim  adhesion  in 
contignouR  structures  ami  the  conse<jueut  liability  to  h!i[?morrh}i*,a^  and  tear- 
ing on  removal.  Onlinarily  the  ne^'d  for  drainage  is  met  in  two  or  three 
days,  when  tiie  agent  should  be  removed,  for  delay  provokes  increased  dii^- 
charge,  exposes  to  infection^  causes  ulceration,  and  lays  the  foundation  for 
Kiniis  forrnation,  inlestinnl  olistrUL^tion,  and  hernial  protrnsions.  The 
threads  liable  to  detachment  from  a  drain  should  lie  removed  and  the  bor- 
ders turned  in  and  securely  s*?wed,  otherwise  they  will  ticconie  detached 
from  the  drain  and  remain  in  the  wound,  causing  abscess,  and  perhaps  fatal 
se])sis, 

The  Closure  of  (he  Wfiund.- — A  thin,  wide  sponge  or  broail  gauze 
**  wiper  ■*  (Fig.  »"^)  ?=ihould  be  placed  on  the  ahdominsd  eonlents  before  clos- 
ing the  wonod,  to  prevent  the  esca[>e  of  the  in- 
tcsjines  and  abj^orb  gueh  Ihiid  hktod  as  may 
come  in  the  way.  IVo  methods  of  closure  of 
t!u?  borders  of  the  wound  are  practiced:  1, 
in  which  certain  tissues  iire  joined  in{lej>en<l- 
ently  with  each  otlier — i.e.,  tier  suturing 
(Fig.  005)  ;  2,  in  which  the  borders  are  joined 
ns  a  whole,  sometimes  called  suturing  en 
mn.Kse  (Fig.  1*08).  In  the  former  the  serous 
imd  fascial  tissues  may  Ijc  united  indejirnd- 
ently  w^ith  continuous  BUtures,  then  the  snii- 
cutaneous  fat,  and  finally  the  integument  are 
similarly  united,  thus  introducing  four  lines 
of  sn lures;  the  number  can  l)e  increased  or 
diminished  as  suits  the  surgeon.  In  the 
f  ft  Her  method  the  borders  are  transfixed  with 
a  long  needh'  earried  ni  either  side  from 
within  initward,  therefore  re<|uiring  a  needle 
at  each  end  of  the  suture.  Ahhoug!i  this  plan 
of  introduction  is  the  better  one,  stilb  the 
Iranstixion  is  oftener  nmdc  fnun  right  to 
left,  or  thc>  reverse,  with  a  single  needle,  I  be 
first  border  iM'ing  pierecd  from  without  and 
the  last  from  within,  both  including,  perhaps, 
the  peritonaeum  of  the  respective  sides.  The 
requisite  number  of  sutures— about  three 
fourths  of  an  inch  a ]>art— should  be  pliiced 
before  any  are  tied,  unless  the  wound  be  a  long 
one  and  the  tendency  to  intestinal  protrusion  be  pronounced,  then  one  or 
more  of  th(>  upfier  suliiros  should  W  tied  fit  once  to  rcdui-e  the  size  of  the 
opening.  Tlie  finul  outcome  of  tlie  tw^o  methods  of  [irocedure  is  of  obvious 
imiK>rlanet\     In  the  first  method  less  than  si^x  jier  cent  experience  hernial 
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protru8ian ;  in  the  lattor  n  greater  mimlipr  {tvn  percent)  are  said  to  suJfor 
g*x>ner  or  later  tnnu  t\m  iiiliietioii. 

The  Commenh, — lii  either  nit'lliod  uf  sewinj^,  j^paee  should  remniii, 
when  needed,  for  the  exit  of  the  drainage  agent,  which  is  usually  plaetnl  at 
the  most  dependent  part  of  the  ineision.  The  s^utiires  should  be  tied  from 
alrtjve  downward,  the  sponge  or  gauze  being  removed  whik"  suHieifiit  optm- 
ing  yet  remains  for  its  exit.  The  air  within  the  peritoneal  cavity  should  l>e 
ifxpelled  by  pressure  before  complete  apposition  is  made  of  the  peritoneal 
lH>rders.  Silk^'orm-gut,  silver-wire,  eatgut,  and  silk  sutures  are  usihI  aeeord- 
iiig  to  the  fancy  of  the  surgt-on^  the  first  two  being  prel'enihb^  in  most  eases 
of  heavy  sewing*  A  close  apposition  with  each  other  of  the  divided  borders 
of  the  respective  tissues  is  essential  to  the  final  Becurity  of  the  line  of  union. 


Fid.  900. — Tier  suturin*^,  iraiisverse  m*c- 
tiou^  dead  spaces  caused. 


¥ni.  907* — Suture  en  maxw,  jx'riioiucUMi 
sutured  iiidependeiiLty. 


Ltatgut  sutures  are  commonly  employed  in  sewing  the  yieritonjcnm ;  silver 
nre  or  chromicized  catgut  in  sewing  the  fascial  and  apoucurotie  tissues?; 
ehromieizeil  catgut  or  silk  the  muscular;  catgut  the  adipose,  and  silkworm- 
gut  or  eatgul  the  cutaneous  tissues.  The  mattress  (Fig.  I»2t0  and  sul)- 
(iiticular  sutures  (Fig,  1331)  are  suited  to  the  fascial  and  subeutnueous 
structures  respectively. 

The  Pretautions, — The  liorders  of  tlie  fascia  retract  considerably  on 

division,  and  may  therefore  escape  notice  and  remain  ununited,  thus  con- 

^tribiiting  greatly  to  serous  adhesions  and  hernial  se<]uels.     The  borders 

should  be  secured  and  carefully  united  with  each  other  in  order  that  firm 

union  shall  be  established.     The  bleeding  ]>oints  of  the  subcutaneous  fat 

esi^ecially  should  l>e  looked  for  and  securely  arrested  to  avoid  subst^quent 

flow  and  the  formation  of  ha?matoma  and  its  setpiels.     The  liability  of 

f4>rming  **  dead  s[»aces  "  (Fig.  907)  by  incomplete  coaptation  of  the  divi(b'd 

;>rders  of  the  abdominal  tissues  should  be  carefully  guarded  against. 

The  Trealmrnt  of  the  Wound,  etc. — The  wound  is  cleansed  and  several 

layers  of  sterilized  gauze,  large  enough  to  extend  four  or  five  inches  l)eyond 

the  bonlers  of  the  incision,  are  applied.     Silver- foil   films   are  directly 

ipplied  and  held  in  place  with  gauze  and  adhesive  strips  in  sulicuticular 

rt*»wiMg  (Hulsted).    Abundant  layers  of  sterilized  cotton  or  **  combination  " 

(page  108)  are  placed  over  the  primary  dressings.    The  whole  is  e^mfined 

►  iirtnly  in  placv  hy  means  of  a  single  broad  body  bandrtge,  |>inned  in  plftc*.* 

y  Fig.  UO(i),  or  by  one  of  the  many-tailed  pattern.     In  eith^^  instance  the 

f>wer  liorders  will  slip  upward  unless  confined  by  means  of  perineal  straps. 

The  binder  is  applied,  having  an  o]>ening  for  the  end  of  the  tulxr*  the  tuln* 

is  pn)ltH*ttHl  bv  absorbent  cotton,  and  the  patient  placrd  in  bed*    Bottles  or 

58 
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■Jtht? 


itacles  fillnl  witli  hoi  waU 


otner  r(xr|jiacles  mini  www  hoi  wah  r  and  i/iiiviiilly  surruyjulr4  willi  lluii- 
nel  are  placiMJ  at  tlie  [nitiriifs  sidr  and  Ijetwecii  tJie  limbs,  if  circumstances 
demaod  their  use. 

The  After-treatment. — ^The  patient  is  kept  quiet  on  the  back,  thirst  is 
relieved  by  sij^s  of  hot  water  and  fiol  ^alin**  eiiemata,  the  liladder  is  emptied 
with  a  callieter,  Hght  food  is  given,  the  temperature  ami  ]iulse  arc  recorded, 
and  ottierwise  carefully  watefR'd.  Constipation  is  treated  with  salines  and 
enemata,  and  flatulence,  with  carminatives  and  the  rectal  tube.  Unle>i? 
sipecially  indicated  the  wound  is  not  dre.ssed  till  the  fifth  or  sixth  day,  and 

a^ain  m  two  or  three  day^ 
thereafter,  at  which  time  tfie 
stitches  are  removed,  and,  if 
need  be,  the  abdomen  is  sup- 
pi>rted  with  strips  of  adhesive 
plaster  and  a  binder.  The 
iMidily  comfort  of  the  jjatient 
should  be  considered  from  the 
luitset  by  enconra^in«r  change 
of  post n re  in  bed,  the  use  of 
baths,  and  fresh  linen.  The 
patient  is  permitted  to  get  np 
at  about  the  end  of  the  fourtli 
f»r  fifth  week,  and  for  some 
months  thereafter  an  abdom- 
inal sup[iorter  may  be  worn, 
cs[K'eially  by  fleshy  [>atients, 

Th  e  (ii^tic  m  /  Co  m  m  f  tt  /.■*. — 
The  opening  in  the  jieritomeuin 
should  lie  made  small  at  first, 
only  large  enough  perhaps  to 
admit  the  index  finger;  later, 
however,  it  should  be  increased  to  meet  the  demands  of  explorative  and 
operative  technique,  without  unnecessary  delay  or  the  employment  of 
undue  force.  A  large  sponge  introduced  into  the  pelvis,  and  numerous 
small  wipers  placed  at  the  borders  of  the  operation  field,  will  absorb  the 
fluids  associated  with  the  o|K^ration,  and  a<lditionally  the  latter  should  pre- 
vent the  escape  of  the  intestines  and  their  contact  with  deleterious  agents. 
Injury  to  the  ureter,  intestine,  gall  bladder,  etc.,  should  be  carefully 
avoided,  arul  when  inflicted  prompt  repair  should  bo  praeticed. 

The  Ftdlacieii. — The  aponeurosis  of  the  external  oblique  may  be  mis- 
taken for  fascia,  and  eonserpiently  tlu'  internal  for  the  external  oblique,  and 
so  on,  causing  much  anatomical  confusion.  The  transversalis  fascia  may 
be  mistaken  for  the  peritoiiipum,  and,  therefore,  the  siibserong  tissue  for 
the  omentum,  and  possibly  the  gnt  for  the  peritonamm  itself;  and  espe- 
cially is  the  last  fallacy  liable  to  present  if  the  inlestine  Ix*  adherent  to  the 
parietal  peritonieum.  The  number  of  the  sponges  and  all  other  agents 
employed  in  direct  connection  with  abdominal  section  should  be  accounted 
for  Ijefore  the  wound  is  closed  (&ji;  italicizeil  expression,  pages  93  and  Ji  t. 


t'lG,  905K. — liody  bandiige  pinned  in  pi  are. 
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vol.  i),  otherwisio  they  may  remain  behind  in  the  cavity  and  lead  to  fatal 
results.  Tlie  bladder  may  be  unexpectedly  incised  if  adherent  to  the  wall 
or  filled  with  urine,  hence  it  should  be  emptied,  and,  if  a  doubt  as  to  its 
location  arise,  its  limits  should  be  outlined  with  a  sound  at  the  time  of 
operation. 

The  Results. — The  results  will  be  stated  in  connection  with  the  special 
objects  for  which  the  abdominal  section  is  made. 

Explorative  Abdominal  Section,  or  Explorative  Laparotomy. — The  ab- 
dominal cavity  is  frequently  opened  for  the  purpose  of  ascertaining  the 
cause  of  disease  manifestations,  and  with  the  view  of  applying  the  surgical 
remedy  therefor,  if  feasible;  but  if  operation  is  impracticable,  the  incision 
is  usually  promptly  closed.  The  technique  of  the  explorative  section 
differs  in  no  essential  manner  from  that  already  stated.  The  incision  is 
usuallv  made  over  the  seat  of  the  trouble. 


OPERATIONS   ON    THE   INTESTINES. 

It  is  important  in  operations  on  the  intestines  to  observe  the  following 
considerations  with  great  care :  1.  The  avoidance  of  all  unnecessary  haemor- 
rhage. 2.  The  prevention  of  the  escape  of  irritating  matters  into  the 
abdominal  cavity.  3.  The  union  of  the  divided  borders  so  that  they  will 
remain  properly  joined  and  result  in  perfect  repair.  4.  The  avoidance  of 
unnecessary  shock  and  of  the  retention  of  septic  and  irritating  influences. 

The  first  indication  is  met  by  the  avoidance  of  incisions  through  the 
lines  of  the  established  course  of  vessels,  and  by  the  use  of  needles  which  do 
not  possess  cutting  edges. 

To  meet  the  second  indication  requires  a  great  degree  of  care  irrespec- 
tive of  the  knowledge  of  any  established  measures.  The  lips  of  the  wound 
should  be  cautiously  guarded  by  various  expedients.  If  the  nature  of  the 
case  will  permit,  the  contents  of  the  viscus  should  be  removed  or  pushed 
aside  before  the  incision  is  commenced,  and  at  all  times  the  serous  surfaces 
must  be  protected  from  contact  with  irritating  matters,  by  means  of  broad, 
thin,  aseptic  sponges,  or  pads,  moistened  in  a  warm,  mild,  aseptic  fluid. 

To  fulfill  the  third  i7idication,  sutures  of  various  forms  and  methods  of 
application  are  employed,  the  aim  of  all  being  to  bring  the  serous  surfaces 
in  contact,  and  maintain  them  so  until  firm  union  is  established.  When 
possible,  a  wound  of  the  intestine,  however  small,  should  be  closed,  to  pre- 
vent the  escape  of  irritating  matters  into  the  abdominal  cavity. 

The  fourth  indication  is  very  important,  especially  if  the  operation  be 
prolonged  and  tedious  (page  120  et  seq.,  vol.  i),  or  if  it  be  necessary  to  re- 
move the  intestines  from  the  cavity  of  the  abdomen.  The  room  in  which 
operations  on  the  abdominal  contents  are  performed  should  be  thoroughly 
cleansed  and  fumigated  when  possible,  and  in  every  way  made  aseptic.  If 
the  temperature  can  be  raised  to  about  100°  F.,  and  the  atmosphere  mois- 
tened with  vapor,  the  surroundings  will  be  much  improved,  especially  for 
cases  in  which  the  abdominal  contents  are  long  exposed.  If  the  intestines 
be  removed  from  the  cavity,  they  must  be  surrounded  by  sterile  cloths  satu- 
rated with  hot  (112**  F.)  aseptic  fluids,  preferably  the  saline  solution,  and 
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kept  warm  aivd  Jtioisl  by  rein  aU-d  ap]*Ikuitions  of  Ihr  t^anie  or  hy  enrlosii 


the  whole  wUh  ruhlier  li 
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into  the 


I  toiler 


^>ty. 


issue. 

if  expedient,  of  TurckV  resusdtator,  kept  warju  hy  meant?  of  a  eotitiinious 
stream  of  water  at  a  temperature  of  130**  F.,  is  an  eHioient  means  of  manag- 
ing shoek.  The  *"  toilet  "  of  the  abdominal  cavity  mii.st  be  eaiitioiisly  and 
pc^rfeetly  made  ix>fore  closure,  and  suitable  provisions  for  drainage  estab- 
lished if  |M/rnieious  seeondary  loeal  processes  he  apprehended* 

Intestinal  Sotures. — ^The  varieties  of  intestinal  suture  are  numerous, 
ingenious,  and  otfective,  but  often  too  complicated  to  be  jjraetieable  for  the 
use  of  others  than  those  who  designed  theuL  Our  aim,  therefore,  will  l>e  to 
describe  tliosc  only  that  have  the  sanction  of  ]>ractieabilily  estaJdished  hy 
experienced  use  and  coinmendation.  Round  needles  that  displace  and  do 
not  eut  the  tissues  in  the  pasHing  are  employed  in  intestinal  sewing,  the 
eouHUiJn  cambric  needle  being  a  good  illustration  of  tlie  kind — the  cahfT- 
eyed  needle  being  the  most  exj>editioiis.    Silk  is  of  accepted  use  in  intcsHnnl 

sewing.  It  should  be  of  sufficient  detennined 
strength  to  permit  of  proper  apposition  of  the 
surfaces,  and  colored  to  enable  the  operator  to  de- 
fine easily  the  exact  location  of  the  sutures.  The 
fine  iron-dyed,  twisted  kind  is  very  satisfactory 
in  tliese  respects.  Fine  catgut  is  Bometimes  used 
instead  of  silk,  but  is  much  less  reliable. 
Stronger  and  coarser  silk  than  the  preceding  is 
employed  in  common  sewing  and  in  the  ligatun^ 
of  vessels.  A  still  greater  increase  in  these  char- 
acteristicg  is  needed  in  the  ligatures  applied  to 
large  masses  of  tissue,  pedicles,  etc.  The  braided 
and  cable-twtst  varieties  are  the  strongest,  the 
hitter  being  of  American  and  English  manufac- 
ture. The  former  of  these  is  the  weaker  of  the 
two.  It  is  to  be  regretted  that  the  standards  of 
ailk  are  not  so  definitely  classed  as  are  those  of  wire,  for  then  silk  could  Im' 
ordered  with  a  certainty  of  return  that  now  can  be  secured  only  by  the  send- 
ing of  a  sample  of  the  desired  size. 

Thr  Prerautfom. — Unless  the  sirengih  of  silk  be  tested  before  it  is  tt^spd 
it  may  break  when  applied,  causing  delay  and  confusion  and  perhaps  im- 
pairing the  work  of  the  surgeon.  Sutures  entering  from  witliout  into 
mucous-lined  cavities,  such  as  the  intestines,  were  formerly  thought  quite 
liable  to  cause  infection  hy  cajiillarity.  However,  greater  experience  in  this 
respect  demonstrates  that  the  degree*  of  danger  has  bwn  overestimated,  since 
a  closely  fitting  suture  introduced  hy  a  needle  with  a  non-cutting  surface 
makes  a  quite  secure  union.  It  is  wiser,  no  doubt,  that  all  except  the 
mucous  coats  Ik*  included  in  the  stitch,  and  when  for  any  reason  the  lumen 
of  a  mucous-lined  cavity  is  invaded  in  sewing,  that  supplementary  stitches 
not  thus  complicated  should  be  at  once  introduced  for  securer  union.  How- 
ever^ two  rows  of  sutures  at  the  same  line  of  union  are  liable  to  cause  death 
of  the  included  tissue,  especially  when  they  arc  drawn  tight.  The  l)orders 
of  the  wound  of  tlie  intestine  should  Im3  brought  in  contact  with  each  other 
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before  transfixion  by  inturning,  as  indicated  in  tlie  illustrations  near  at 
hand  showing  the  act  (Figs.  914  and  915). 

The  Gushing  Suture, — In  this  suture  the  needle  does  not  enter  the  cav- 
ity of  the  gut,  but  instead  it  inchides  the  serous,  muscular,  and  submucous 
fibrous  coats.    The  sewing  is  commenced  as  shown  in  Fig.  910.    The  thread 
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Ficj.  010.— Tlie  Gushing  suture.  1.  The  beginning.  2.  The  knotting.  3.  Suture 
applied,  a,  6,  c,  in  2  and  3,  indicate  needle  punctures,  d,  e,  /,  g,  h,  i,  indicate  track 
of  needle. 

is  knotted  and  the  stitches  are  taken  in  the  manner  indicated,  and  when  the 
thread  is  drawn  tight  the  wound  is  closed  and  the  suture  is  buried  (Fig. 
911 ).    The  final  tying  is  illustrated  also  (  Fig.  910). 

The  Continuous  Suture   (Dupuytren)    (Fig.  909). — The  name  of  the 
suture  defines  its  arrangement.    This  form  is  exceedingly  useful  in  joining 


Fio.  911. — The  Cushinji  suture,  closing  wound. 

tog(»ther  the  l)orders  of  long  cuts  of  either  serous  or  cutaneous  surfaces.  In 
the  former  the  stitches  are  placed  clos(»r  together  than  in  the  latter.  When 
two  rows  of  continuous  sutures  an*  introduced,  or  any  other  form  for  that 
matter,  the  ])rimary  row  may  he  passed  through  and  through,  outside  or 
in,  provided  that  the  line  of  sewing  l>e  buried  by  a  secondary  supcTimposed 
row  not  at  all  invading  the  mucous  layers.    In  all  forms  of  sewing  lYiuch 
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time  will  Ikj  saved  if  the  calyx-eyed  needle  be  employed.  This  needle  can 
be  quickly  armed  by  putting  the  eye  down  upon  a  taut  suture.  However, 
it  is  easily  broken  at  the  open  eye  by  the  incautious  grasp  of  a  needle  holder. 


Fig.  912.— Tlie  Ford  suture, 
passing  needle  to  tie  single 
knot. 


Fig.  913.— The  Ford  su- 
ture, completing  square 
knot. 


The  Ford  Suture. — In  the  Ford  suture  the  form  is  continuous  with  an 
inversion  knot  nuide  of  a  single  turn  with  each  transfixion  (Fig.  912^),  the 
nmcous  surfaces  not  being  invaded.  Also  a  square  knot  may  be  formed 
(Fig.  913).  With  this  arrangement  each  suture  is  more  indei>endent  of  its 
neighbor  than  in  the  simpler  form  of  continuous  sewing,  hence  less  liable 
to  shortening  and  puckering  from  incautious  tra(,*tion  on  the  thread.  We 
regard  this  suture  better  adapted  to  cutaneous  than  to  s(»rous  sewing. 

The  Lembert  Suture. — Bv  this  method  the  serous  borders  are  infolded 


Fig.  914.— The  Lembert  su- 
ture, n.  Sorous  coat.  6. 
Muscular  coat.  r.  Submu- 
cous fibrous  coat. 


Fig.  915. — The  Czemy-I^m- 
bert  suture,  a.  Serous  coat. 
h.  Muscular  coat.  c.  Sub- 
mucous fil)n)us  coat . 


(Fig.  iU  i)  and  th(»  sutures  are  passed  through  them  at  about  a  tenth  of  an 
inch  from  the  edges  of  the  wound,  being  ])lac(Hl  about  the  same  distance 
apart.     The  number  of  stitches  and  the  amount  of  tissue  included  will  be 
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governed  by  the  thickness  of  the  tissue  and  the  strain  exercised.  The 
rapidity  of  intestinal  sewing  can  be  increased  if  four  traction  sutures  be 
inserted,  two  on  either  side  of  the  divided  gut  in  the  line  of  the  tissues  to 
be  stitched.     These  pairs  of  sutures,  one  at  either  end,  are  made  tense  in 


Fig.  916.— The  Wdlfler 
suture,  sectional  view. 


Fig.  917. — ^The  Wolfler  suture,  joining  the  mucous  and 
submucous  coats. 


opposite  directions,  thus  raising  parallel  folds  of  serous  membrane  through 
which  the  intestinal  sutures  arc  passed  (Fig.  1007). 

The  Czerny-Lembert  Suture  (Fig.  915). — Two  rows  of  sutures  are  em- 
ployed in  this  method,  neither  of  which,  however,  is  passed  through  the 
nmcous  membrane.  The  first,  the  deep  series,  brings  the  edges  of  the 
mucous  membrane  together;  the  second,  the  Lembert,  is  ])assed  as  before 
indicated.  The  introduction  of  the  first  series  is  materially  aided  by  the 
eversion  of  the  mucous  membrane.  After  rectification  of  the  walls  in  end- 
to-end  sewing,  the  majority  of  the  knots  should  be  within  the  bowel ;  in 
the  closure  of  small  wounds  they  are  without. 

The  Wolfler  Suture. — Wolfier  joins  tlu^  divided  ends  of  intestine  by  two 
rows  of  interrupted  sutures.  The  first,  the  outer,  row  includes  the  serous 
and  muscular  structures  (Fig.  91(>)>  the  second,  the  inner,  includes  the 
mucous  and  submucous  tissues  (Fig.  917).  The  sutures  are  tied  internally 
throughout  exc»ept  the  last  few.  The  direction  of  the  manipulations  in 
these  latter  is  reversed  for  obvious  reasons. 


Fig.  918.— The  Gussenhauer 
suture. 


Fkj.  919. 


The   Halsttni  suture,  closure  of  lonpi- 
tudinal  incision. 


77if»  Gussenhauer  Suture. — By  this  form  of  suture  the  submucous  (f  ), 
ijbrous,  and  serous  tunics  (a)  of  the  intestine  are  brought  in  place  at  once 
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(Fig.  1)18).  Howt^vtT,  this  stitch  is  complicated  and  somewhat  tedious, 
and  affords  no  additional  security  to  repay  for  the  slownesjs  of  execution 
and  ditticulty  a tti  tiding  iti*  use. 

77^ (►  Ilalsied  Suture  (Maiirrss  or  Qi/ili  StiUire),—Thi}  stitelies  of  this 
suture  are  of  the  oattire  of  tim  l^mbert.    They  are  passed  so  as  to  include 


Fit!.  920. — The  Halsted  suture,  end-t+>-€nd  sewing* 


tionie  of  the  lougli,  siibuiueous  fibrous  et)at  (Fig-  -*15»  i-).    Tying  should  1k^ 
omitted,  when  pradieahle,  until  all  of  the  stitches  are  in  place. 

The  Johcri.  Suiun\ — ^Johert's  suture  is  em]) loved  to  unite  the  divided 
I'xlremilies  nf  a  bowel.  Identify  tb*^  proximal  and  distal  ends  by  examina- 
tion and  by  Nothnagers  test — cbloridc  of  sodium  causei?^  reverse  peristalsis 
— dissect  away  the  mesentery  for  a  third  of  an  inch  from  either  end  of  the 
gut;  transfix  the  proximal  end  with  oup  ueculle  armed  with  a  long  suture  at 
ihe  site  of  mesenteric  attaehnu-nt  (a)  and  with  anotlier  at  a  point  in  the 
border  opposite  to  it  (b)  (Fig.  921)  ;  invert  the  margin  of  tbc  distal  end 
(Fig.  9:^2)  ;  inlroiluce  two  sutures  at  either  side  of  the  proximal  end  in  a 
similar  maimer ;  arm  botb  ends  of  each  ligature  with  needlei*,  and  transfix 
from  within  outw^ard  the  inverted  portion  at  points  corresponding  to  the 


^^ 


Fit:.  92'2. — Tlif  Jdhf rt  suture,  !«»rip* 
tUflinnl  section,  a.  PvnUmvn],  h. 
Muscular,    c.  Mucous  c«als. 


sites  of  transfixion  of  thr  proximal  end;  draw  the  upper  end  of  the  Umvl 
into  the  lower  and  tie  the  sutures  at  the  mitvv  side  ( Fig.  923).  When  neees- 
sary  a  greater  numt>er  of  sutures  may  he  applied  in  a  similar  nnmner  and 
tied  (Fig.  924).  This  eonrse  adds  gn^ater  security  to  the  onion.  The 
apjdieation  of  continuous  sutures  to  the  line  <»f  junction  slioiild  be  avoided, 
US  the  sewing  will  interfere  with  the  nutrition  of  the  inverted  jiart  still 
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rsf) 


more  and  increase  the  danger  of  sloughing  that  exists  already  in  a  certain 
degree.  An  oceaBioual  interrupttnl  suture  {a)  may  be  inserted  to  strengthen 
I  be  union. 

tyenn    modifivd   this   method   in   a  very  important    nianjier.     Into  the 
upper  end  of  the  bowel  he  introduced  a  common  8oi't-rubber  baud  of  a 


i'lu.  yi*;*.—  1  lie  Jobert  nut  tuxl, 


FIG.02L— TheJn- 
liLTtsiitnrc*,  fixii- 
tiar I  sutures  tied, 
a.  InU'rmptcd 
suture. 


length  eorresponding  lir  the  ealiljor  of  tlie  int^^stine  and  j*>im_'d  it  to  the 
margin  of  the  Ijowel  wilh  a  cantin«oy«  line  catgut  suture,  thus  preventing 
ihe  pn>tru!^inn  of  the  niueou.s  iu<Mrd)raue  and  eau^^ing  the  end  of  the  gut  to 
It^sume  a  tapering  apj»rnninei\  Two  line  eatgut  sutures  arc  then  |i«S8ed  from 
irithiu  outward  at  opposite  sides  of  the  boM'el,  as  in  tlie  preceding  metliod, 
translixtng  the  nd*lHT  ring  and  tlie  wall  of  the  intestine  (Fig,  9:25).  Both 
ends  of  thene  sutures  are  theu  eaused  to  pass  from  within  outward  through 
the  gerou:^  and  muscular  coats  of  the  distal  end  of  tlie  buwel  about  a  third 


I  lO*  925, — JMMin  s  I  in  HUflriition  of  JoWrt's  an  lure.     Rubber  ring  sewed  in  pjBit  ion. 

>f  an  riudj  Iwdow  tlie  margin,  Tlu*  upper  is  \\wn  drawn  earefully  down- 
rard  into  the  lower  extn;unty  by  aid  of  the  sutures,  while  the  margins  of 
this  Utter  extremity  are  cautiously  inverted  with  the  aid  of  a  director  or 
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|>rc»be.  Tlie  diitures  are  tied  as  lit'lorc,  no  additional  ones  l»eing  regarded 
as  nrct'ssarv.  The  ruhher  ring  serves  the  important  pnrpttse  (d  faeilitatiug 
the  invagination,  uf  easting  tliu  i^uture  tensimu  smd  obviating  eapillary 
drainage  of  die  sutures  themselves.  Sooner  or  later  the  ring  comes  away 
in  the  natural  fornh  An  ordinary  rubber  band,  shortened  by  tying  the 
ends  with  eatgut,  will  sullice  for  the  purpose. 

The  Remarks. — The  LetnWrL  Cushing,  and  llalsted  siitures  can  he 
applied  by  those  oi'  eom[iaratively  limited  exjH^rienee,  and  neither  of  them 
encourages  infection  by  ea])ilhirity-  The  remaining  varieties  are  more 
complex  and  di  then  It  of  application,  and  unless  cautiously  adjusted  are 
open  to  the  criticism  of  inviting  infection  of  the  tissues  hecause  of  their 
assoeiation  with  the  nuicous  lining  of  ihv  intesline.  However*  inasmuch  as 
time  is  an  important  desideratum  in  intestinal  sewing,  the  operator  ouglit 
always  to  employ  the  auture  witli  which  he  is  most  familiar,  provided  it 
meets  the  demands  of  proper  rrjiair. 

Intestinal  Approximation. — Tiie  approxinuition  of  the  i^umU  intestines 
with  each  otlier  and  witli  the  n:'maining  hollow  viscera  of  the  digestive 
system  in  stieh  a  nuinner  as  to  cause  a  change  in  the  regular  channel  ni 
transmission  of  the  contents,  is  a  procedure  of  modern  practiee,  End-fo- 
i'lu!  find  i(ttrrtil  approrlm*tfion  (intestina!  anastonu^sis)  are  the  common 
metho<!s  of  intestinal  operation.  Knd-to-end  approximation  is  done  hy 
means  of  e<^>mmon  (lAmikTt  and  llalsted)  ajul  s|K'cial  suturing  with  or 
without  invagination,  as  has  been  describt^l  already  (Figs.  01  (i  and  92\). 
In  addition  to  these  metliocls  others  have  been  devised  which  are  both 
prompt  and  elTective,  and  tlie  residt  of  ingeiitcais  conception  and  patient, 


Fig.  92G. — Maunsell's  method,  passing  traetkm  :sMUm's. 

laborious  application.     I(  is  possible  to  descrilie  in  tins  limited  spactr  only 
those  in  common  use. 

Maunseirs  Method. — The  ingenious  method  devised  hy  Ahnmsell  is  en- 
titliHl  to  much  consideration.  Tlie  teehnirpu'  of  the  met  hoi  I  is  substantially 
a»  fcdiows:  After  earefnlly  freeing  iiu*  lumen  of  tlie  bowel  of  its  contents 
for  some  distance  al  i-ither  side  of  tfie  proposed  tli vision,  and  t^)nipressing  it 
to  prevent  return.  th»»  tiehl  of  opi^ratinn  is  proltuit^d  by  gauze  pads,  and  the 
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resection  made.  The  part^  an*  thru  thoroujjhly  cleansed,  the  woiiiid  in  the 
mesentery  h  closed,  and  the  proximal  and  dis^tal  t^ndii  (a,  a*)  of  the  intes- 
tine are  temporarily  united  with  eaeh  other  bv  tw(»  sutures,  the  extremities 
of  which  are  left  long.    One  of  these  sutures  is  so  introduced  from  within 


Fig.  927. — ^Maunsell's  oicthod,  ctids  ttdjiistecl.     LoiigityUiual  alii  \mti^  nmde  (a). 

(o)  outward  as  to  include  the  wall  of  the  gut  and  the  mesentery  (b)  at 
that  side  (  Vig.  9*i(i).  tlienee  is  carried  across  to  the  opposite  extremity  (f/) 
ind  inserted  upward  and  inward  through  the  mesentery  and  bowel  into  the 
lumen,  then  it  goes  from  within,  €b>wnvvanl  and  ontward,  piercing  the  tis- 
suesj  Hi^  lK*fore  in  the  n*versi'  ord(*r,  tiually  passes  through  tlie  mesentery  and 
eoterst  the  JMjwel  (hf  an<l  at  a  eorresjionding  point  adjaeeiU  to  that  of 
primary  de[»arture  (n),  leaving  the  free  ends  of  the  suture  handily  [ihiecd 
for  subsiequeijt  grasping  (Fig.  1*2*5).  The  second  suture  unites  the  borders 
ot  the  intestinal  ends  opposite  to  the  preet*ding  one  in  a  uianner  easily 
demonstrated  by  the  cut. 


Fio.  92S. — SrtiiiinM»irfi  tnethml,  traction  siitur«>8  (d,  d)  cumtHJ  tliiYiui;h  longitudinal  slit. 
a,  6,  r.  Murous,  nmsciilar,  and  j?c*rons  eonXs,    f.  Mesciitcry. 

Both  sutures  having  Ixm  IiimI  after  a  can-ful  adjustment  of  the  borders 
of  the  bowel  ( F«g.  9^7)^  a  longitudinal  slit  an  inch  and  a  half  in  length  ig 
made  through  the  free  Imrder  of  the  larger  extremity,  about  two  inches 
fnpm  the  end*  by  mi*ans  of  a  scalpel  pasHinl  upwnrd  thnnigh  a  juuched-up 
jHirtion  <  Fig.  9^T,  a)  of  the  intestinal  wall  at  that  situation.    The  ends  uf 
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till'  traction  sutures  carried  into  the  intestinal  lumen  ami  out  through  the 
.slit  hy  menus  of  force }»s  (Fig.  028),  are  now  pulled  upon  (d,  d),  thus  caus- 


KiG.  'JliU, — Miiuii^ell's  mt'lhod,  foiiipanitivo  ri'lations  of  intestimil  mirfaccK  ?<Ik>wii. 

iug  the  extremities  of  the  intestimil  segnientf^  to  be  dragged  Hirougli  the 
opening  ( Fige.  1)29  and  930)  and  to  appear  above  as  two  concentric  rings 

of  intestiual  tissue.  While 
held  in  this  position  by  the 
(emporary  sutures,  the  hor- 
ilerfl  of  the  rings  ai^e  trans- 
fixed through  both  walls  with 
a  eandirie  needle  (a)  armed 
with  horsehair  sutures.  At 
each  transfixion  the  sttture  is 
caught  at  the  middle  with  for- 
ceps, drawn  upward,  divided 
nnd  eaeh  half  tied,  thereby 
forming  two  iu dependent  su- 
tures. Al>out  eightt*en  or 
twenty  of  these  sutures — the 
result  of  nine  or  leu  traiisfix- 


Fio,  030,— Maiaiseirs  nii'lluHl,  int^'stinaii^xtrenii- 
tii-sdrawTi  through  the  ioiigitviclitml  slit;  *ewiu^ 
bppm. 


jons — are  Ihus  placed  (Fig.  93ti).  Finally,  the  temporary  sutures  are  eiit 
ghort,  the  invaginated  ends  hy  gentle  traction  are  reduced,  the  longitudinal 
»lit  (b)  is  closed  with  lAMubert  sutures,  and  the  ojieration  is  eonipleti'd 
(Fig.  9ai), 

Sef/mcnU    of    intestine    of         ^  A 

HUftpml  she  are  readily  uni- 
ted by  this  raetliod  in  the 
follow iug  uianner  (Fig-  11^52): 
Fnite  the  Tuesenteric  Iwrders 
with  a  suture  (ti)  as  in  t!ie 
priHHHling  instanct^;  transfix 
the  sides  of  the  larger  s<:»gment 
by  a  simple  suture  (h)  passed 
so  as  to  inelude  the  superior 
liorder  of  the  smaller  segment, 
and    tie   it,   leaving   the   ends 


KiG,  9^1. — MminspU's  method,  upenitkin  com- 
pleted.  n.  T/mp  rif  iiitesiiiml  union,  b.  Slit 
closed,     c.  Mesentjer>' sewed. 
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long  as  before;  pass  a  tliirtl  suture  (c)  throu;,di  the  \\n\U  (»l  I  lie  larger  g(?g- 
inent  of  intestine  at  its  higlK^t  point  (t)  ;  make  ti  longitudinal  incision  (t/) 


Fio.  932. — Mminsoirs  method,  se^nnenU  of  unequal  size. 

at  the  FUfKTior  bonier  of  tlie  hirger  segiiuiit  two  inches  from  the  eml :  pass 
the  endi?  of  the  sutures  tli rough  it,  ilniw  upon  tliem  so  m  to  cause  the  emls  of 
thf  m?gint*utd  to  appear  above  the  opening,  where  they  are  sewed  in  the  tnan- 


FiG.  933. — MaunseU's  method,  borders  sewed. 

nor  already  de*icrii>ed,  and  illustrated  (Figs.  1K30  and  033),  after  wiiich  the 
longitudinal  nlit  (d)  h  closed  with  lAiuljcrt  sutures  (  Fig,  934).  If  the  dif- 
ference? in  the  diameters  of  the  s^egmenlB  be  great,  it  is  Lwtter  that  a  V-sha|M^'d 


Flo.  9^1  ^MaunaeU's  method,  unef^ual  seieanente,  continuity  restored. 
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Fio,  035. — Pylot^^tomy,  Mavuiacirs  met)MKL 


porii<in  \iv  mn<noil  fnuii  iUv  snprrior  Lc^nlcr  nf  the  Uirger  one.  After  exci- 
sion uf  a  [inrliun  ul"  tin*  ♦huHJrnirnr  ami  (if  thr  jivlnric  cml  of  IIk-  slimuich 
(¥ig.  l*i^5).  the  ufH^iual  rxtremilics  can  l»e  niiitud  with  each  otiier  by  first 
placing  traction  sutuivs  in  a  Jtiaurior  similar  to  that  in  the  anastomosis  of 
imcqnal  intestinal  i^cgnipnt-<.  The  !nn<]^ends  of  the  tmctiou  sutures  (a,  a,  a) 
arc  then  pas^scd  into  the  j^tomaeh  antl  out  throurjh  ii  slit  made  at  its  anterior 
Burface  (h),  through  whicli  llu'  diviile<l  honlrr^  are  drsiwn  \>\  the  sutures ; 
the   serous   siirfaees    are   carernlly    jip[iuse(l    sinil    sewed,   as    for    intestinal 

union  (  Fig,  f>30).  A  movable  pnrt 
of  tln^  (Inodennm  or  the  jejunum 
ean  be  anastomosed  with  the  stoni- 
aeh  In'  this  method,  A  portion  of 
the  greater  curvature  of  tlic  stom- 
aeh,  along  with  the  intestine  in 
question,  is  exposed  at  the  alidom- 
inal  \vonnd  (Fig.  i»3(>),  and  the 
under  surfaces  are  joined  with  two 
ur  three  Lenihert  sutures.  Corn^- 
sponding  openings  art*  then  matlc 
in  the  apposed  surfaces  of  the  vis- 
cera, iiiifl  a  traction  suture  is  passed 
through  the  opening  of  each  at  the 
adjiurnt  angles  of  the  wounds  (h), 
and  tile  ends  ore  inti'oduei  d  iulo  tin*  stnnnich  and  passed  out  thn>ugli  a  long 
longitndinnl  slit  (a)  located  at  stuiic  distance  above  the  jHiint  of  jmietion,  liy 
means  of  which  the  dividetl  borders  are  drawn  upward  an<l  out  of  the  su]>e- 
rior  incij^ion  and  sewed,  as  in  the  foregoing  instancies.  If  the  superior  bor- 
ders of  tile  ojienings  in  the  respective  visecra  l)e  united  with  a  few  Lendiert 
sutures,  the  U]nvard  displnnnieiit  thmugli  tlie  (opening  will  he  more  readily 
and  safely  actnunplished  and  the  finnl  sewing  greatly  facilitated.  The  pre- 
ecding  illustrations  of  the  application  of  this  method  are  an  earnest  of  its 
utility  in  other  portions  of  lite  intestinal  tract  to  which  its  tcehnirjue  can 
l»e  applied. 

Tk(*  Commfuts, — The  method  of  Maun  sell  is  easily  and  rapidly  em* 
ployed,  and  is  readily  available,  since  itP  application  needs  the  support  of  no 
special  agents.  However,  it  is  open  to  the  oljjeetions,  first,  of  the  possihility 
of  inviting  drainage  infection  of  the  p(Titonjrnm  because  of  the  through- 
and-tb rough  placing  of  the  sutures,  and,  setond,  of  liability  lo  sulisetjuent 
cicatricial  contraction  at  the  line  of  tM?wing  caused  liy  the  ulceration  proc- 
esses incident  to  healing.  The  former  objection  can  he  met  by  a  supple- 
mentary sewing  of  the  serous  surfaeen  along  tlie  line  of  their  junction  after 
the  reduction  of  I  fie  invaginatcd  borders,  and  by  suilulile  needles  and  sutures 
(page  754  ei  serf.).  It  is  claimed  ( Wiggin)  that  the  second  objection  has  no 
practical  foundation.  Always  ligature  the  bleeding  points  of  the  mesentery 
before  rescntion  to  obviate  gangrene  of  the  border  of  the  intestine  there- 
afler  on  recount  of  fa  idly  teehnirpie. 

Conneirs  Intestmal  SutUTB.-j^'oftNeU  bos  devised  a  form  of  si.^wing 
of  the  intestine  which  includes  the  entire  Ihicknese  of  the  walls  of  the  vi&cus 
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and  locates  all  knots  inside  of  it.  The  line  of  union  is  always  reliably 
strong  for  this  reason,  and  it  has  thus  far  given  satisfactory  results  in 
all  respects.  The  fact  that  the  infection  from  sewing  of  intestine  escapes 
almost  invariably  at  the  seat  of  the  knots  (Clumski)  appears  to  justify 
the  technique  of  this  form  of  union. 

The  Operation. — Close  the  V-shaped  space  at  the  junction  of  the  mesen- 
tery with  the  intestine  (Fig.  937,  a)  m  the  following  manner:  Pierce  at 
the  lowTr  part  of  the  intestine  near  to  its  denuded  border  from  within  the 
lumen  downward  and  outward  (Fig.  926,  a  and  h),  the  coats  of  the  intes- 
tine and  the  serous  boundary  of  one  side  of  the  triangular  space,  with  a 
needle  armed  with  a  silk  ligature;  carry  the  needle  directly  across  to  the 
apposing  end  of  intestine  from  without  upward  and  inward  into  the  lumen 
(Fig.  926,  a)  through  the  intervening  tissues  in  the  reverse  order  to  that 
first  practiced,  thus  completing  the  first  half  of  the  stitch.  The  remaining 
half  like  the  first  is  indicated  by  illustration  926,  a. 

After  careful  adjustment  of  the  parts  of  the  borders  included  in  the 
stitch,  the  suture  is  tied,  thus  obliterating  the  mesenteric  space,  and  the 
ends  of  the  suture  are  allowed  to  remain  hanging  outside  the  bowel  and 
are  known  as  loop  No.  1   (Fig.  937,  a).     Three  additional  loops  are  now 


Fig.  936. — Gastro-cnterostomy,  Maunsell's  inetliod. 

made  in  the  following  manner:  Place  the  divided  intestines  side  by  side, 
the  l)orders  of  the  open  ends  being  exactly  even  w-ith  each  other;  pass  a 
needle  armed  with  a  suture  through  the  four  walls  of  the  intestine  at  about 
an  eighth  of  an  inch  from  the  divided  borders  and  at  a  point  two-thirds 
of  the  distance  from  the  mesenteric  to  the  free  border  of  the  intestine; 
draw  upward  with  a  hook  the  portions  of  the  suture  within  each  lumen 
to  a  sufficient  distance,  forming  three  loops  (Fig.  937,  a)  which  with  the 
first  divide  the  circumference  of  the  intestine  into  thirds;  tie  the  loops 
as  indicated  (arrows)  in  illustration  r/,  loops  1  and  2  being  nearly  opposite 
to  each  other;  grasp  and  make  taut  loops  1  and  2,  and  sew  from  loop  1  out- 
ward the  intervening  third  of  the  circumference  by  continuous  suture, 
l)eginning  and  ending  with  a  back  stitch  for  greater  security;  cut  and 
remove  loop  2,  grasp  and  make  taut,  loop  3  and  4  (Fig.  937,  h)  thus 
bringing  into  apposition  the  divided  borders  of  the  si'cond  third  of  the 


Fro.  ?>37.— Tonncirs  ^lefhod. 

'Hi*'  HiisjK^iidin^  l(X>ps  2,  3»  and  4,  are  made  with  one  thrpad  infKTt^Hl  at  a  point 
two  tlnrds  of  the  distance  from  the  meisenteric  to  the  CHjnvex  border.  6.  LcM>p  2  bna 
hwii  rut  it  way,  and  loop  1  taJces  lU  place  in  one  haiid  of  the  asslstaiit,  with  loops 
3  and  I  held  in  the  other  hand,  thereby  briuicini;  into  oppoBitton  the  portion  of 
i\w  walls  t<i  be  inchidwl  in  the  second  third  of  the  suture.  The  white  ehnatlon 
iti  the  eent4^r  t»f  the  illustration,  representing  mesent^r),  shows  that  tliat  portion 
tif  the  intt«.i«tinal  wall  not  ixjvered  by  peritonanim,  at  the  mesenteric  btirder,  has 
btvn  f*ecunHi  in  the  miture.  r.  The  netnlle,  aft<^r  having  entered  the  lumen,  is 
IhvmmimI  out  airaiti  on  the  same  side  one  eichtli  inch  diMant ;  then  over  to  the  opposite 
cut  end,  whcrt*  it  is»  inis^rt^  fmm  without  in,  and  apain  emerges  from  within  out, 
on  tlie  sivme  side,  d.  The  ey<><»nd  of  threaded  ne*.H.Ile  ii*  made  to  emerpo  alonp?side 
of  tl>e  sutnn^  ends,  and  is  then  withdraA^Ti  a  little,  which  causes  ita  threiwi  to  form 
n  ft*laxatit»ii  kM>p,  through  which  the  assistant  pas?**  the  ends  of  the  miture.  e.  By 
slight  tnu'tion  on  the  mitunc<  en«L^  the  npjx».sing  ^*en«is  fnirfa<*es  are  brought  in  close 
c«»ntiict ;  the  sniun*  ends  are  then  lipd  fintdy,  det*p  betwi»en  the  si^mus  eoat«,  thus 
<ying  the  knot  upon  the  muctnis  ctiat,  and  the  eiub  then  cut  off  short. 
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circumference  along  which  the  sewing  is  continued,  being  fortified  by  a 
lock-stitch  at  its  ending.  The  closure  of  the  remaining  third  is  less  easy, 
requiring  greater  care  and  more  time  than  does  either  of  the  preceding 
thirds.  In  continuing  the  sewing,  pass  the  needle  from  without,  an  eighth 
of  an  inch  from  the  border,  through  the  intestine  into  the  lumen,  then 
pass  the  needle  from  within  at  the  same  side  at  a  point  an  eighth  of  an 
inch  from  the  border,  also  an  eight  of  an  inch  beyond  the  preceding  point  of 
entrance;  repeat  this  step,  taking  alternate  bites  in  the  borders  of  the 
divided  intestine  of  the  respective  sides  until  the  required  number  of 
stitches  have  been  introduced ;  observe  that  the  needle  on  entering  the  lumen 
for  the  last  time  necessarily  can  not  complete  the  stitch,  and  instead  is 
brought  out  of  the  angle  of  the  wound  by  the  side  of  the  free  end  of  the 
ligature  (Fig.  937,  c) ;  draw  carefully  into  place  the  stitches  just  passed, 
closely  apposing  the  serous  surfaces  at  every  point;  cause  the  eye-end  of 
the  threaded  needle  to  emerge  by  the  side  of  the  suture  ends  and  withdraw 
the  needle  sufficiently  to  cause  its  thread  to  form  a  relaxation  loop  through 
which  the  assistant  passes  the  ends  of  the  suture  (Fig.  937,  d) ;  withdraw 
the  needle  thus  threaded,  causing  the  suture  ends  to  present  externally  at 
the  point  of  withdrawal  of  the  needle  (Fig.  937,  e) ;  tighten  the  serous  coat 
at  the  entire  circumference  by  slight  traction  on  the  suture  ends,  tying  the 
latter  firmly  deep  between  the  serous  coats;  cut  off  the  ends  short,  thus 
leaving  the  knot  upon  the  mucous  surface. 

The  Remarks. — The  technique  just  described  relates  to  the  employ- 
ment of  the  continuous  suture,  which  is  more  quickly  practiced  than  the 
interrupted,  although  not  regarded  quite  as  secure  by  ConnelL* 

Coffey  regards  the  interrupted  Council  suture  as  ideal.  He  considers 
the  continuous  form  as  objectionable,  since  it  may  be  found  hanging  in 
the  intestine  even  after  its  introduction.  A  double  line  of  sutures-  going 
deep  in  both  instances  is  liable  to  cause  so  much 

interference  with  the  circulation  as  to  expose  the  ^Wfi  ^W 

included  structure  to  danger  from  sloughing.  £.  J5Bi^    ^^^^  \ 

The  number  of  the  traction  loops  can  be  varied,  _i|rnBr  .J  ~1  m 
so  as  to  divide  the  circumference  in  thirds  or  IsIImL  ^I^A  m 
halves,  as  may  be  desired.  Instead  of  traction  l^BSE^  ^^^^# 
guys,  Connell  commends  the  mechanical  device  ^ia*  ..  .^      ^t^ 

of  I^  t  ^or  this  purpose.  However,  the  sim-  ina.OSS.-TheMurphvbut- 
pler  the  means  the  better,  and  the  one  most  ton.    a.  Spring  cup.    6. 

available  should  be  cultivated.  Receiving  cup.    c.  Wire 

Murpht/s  Bui  ton.— Dr.   J.   B.   Murphy  has  s^Stem^itfrpro^^^^^^ 

devised  this  singularly  clever  mechanism  for  the  springs, 

purpose  of  end-to-end  and  lateral  approximation 

of  hollow  viscera  (Fig.  938).  The  button  is  formed  of  two  cups,  one  of 
which  is  known  as  the  spring  cup  (a).  Each  is  so  constructed  as  to  fit  its 
fellow  in  a  manner  that  secures  perfect  and  continuous  apposition  of  the 
serous  surfaces  of  the  open  ends  of  the  bowel,  while  at  the  same  time  the 
spring  (c)  exercises  a  gentle  pressure  on  the  intervening  tissue,  which  is 
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sooner  or  later  severed  by  it,  thus  liberating  the  button  in  the  intestinal 
canal.  Great  care  shoold  be  exercised  in  securing  a  properly  consitrueted 
button,  both  m  to  material  and  perfection  of  nieclianism.  The  action  of  tlie 
gastric  jnice  on  improper  material  and  the  hindrance  and  delay  attendant 
on  defective  mechanism  often  eontribnte  to  unfortunate  results.  In  addition 
to  the  button,  intestinal  clamps  (Fig.  1006)  or  other  means  of  controlling 
the  lumen  of  the  intestine  should  be  at  liand ;  also  a  needle  and  silk  sutures, 


Fio.  fMO. 


Fig.  939. 


Fig.  {Hi. 


FlQ.  939. — Section  of  small  intestine  and  mesenten'.  a.  Serous  coat,  6.  Muscular 
coat.  r.  Submucous  fibrous  coat,  d.  Artery  to  howel.  e.  Htn^erse  o\'erstitch  and 
puck  erin  g  gil  rinp .     /.  Tri angular  space .     g .  Meaeii  te r>* , 

Fio.  U40.— Tup  seized  for  introduction. 

FiQ.  91 L — Spring  cup  seized  for  introduction.  Spring  flange  should  be  pushed  down 
before  grai*ping. 

and  forceps  for  grasping  the  stem  of  the  bntton.  After  the  necessary 
cleansing  and  fortification  of  the  eontignons  parts  against  infection,  and 
the  control  of  the  lumen  of  the  gut  is  effeeted,  a  *' puckering  string"'  is 
placed  around  t!ie  free  border  of  the  end  of  the  bowel  (Fig.  93[i,  e),  com- 
mencing opposite  to,  and  continuing  on  one  side  down  to,  the  mesentery, 
which  is  grasped  bv  a  reverse  overstitch  (e),  followed  bv  a  continuation 
of  the  topstiteh  np  the  opposite  side  to  the  point  of  beginning.  It  is  noted 
that  if  the  ends  of  the  sutnre  are  left  long  they  may  be  readily  grasped. 
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Fio.  942. — Parts  prppare<i  far  joining. 


One  cup  of  Ihe  button  is  th*»u  seize*!  :it  tlu'  strui  with  forneps  (Fig,  MO), 
nrifl  i>  mrriril  into  the  i^pn)  end  of  the  intetitirjo  ami  buhl  there,  wfiik-  tlie 
puckering  i^tring  is  drawn  tightly  ami  tu-d  n\  the  hasi-  t-if  the  stem.  Tlie 
remaining  cup  and  end  of  the  bowel  are  treated  in  a  simitar  manner  (Fig. 
IMl),  after  whteh  the 
fupg  are  joine*!  and 
[Hiiihed  finnly  togetiier 
(Fig.  1)42).  Extremities 
of  unequal  diameter  can 
|je  unitHJ  in  a  similar 
manner  to  that  employed 
for  thoBe  of  a  like  calilxr. 

For  the  purpose  of 
makixig  a  longer  and  perhaps  more  jyennanent  o[>ening  l)etwoen  approxi- 
mated viscera,  Muqihy  devised  an  oblong  button  wliieh  does  not  dilTer  in  its 
meehanism  and  application  from  tlie  round  button  in  any  e-ssential  respect 
(Fig.  943).  This  variety  is  sometimes  used  in  lateral  approximation  of 
intestine*?  with  each  other. 

Lnirral  Approximation. — Either  the  round  or  oblong  button  ean  be 
employed  in  lateral  approximation;  usually  the  former.  The  use  of  the 
latter  is  followed  *hy  much  the  larger  anastomotic  opening,  and  for  this 
reasou,  at  least,  may  be  regarded  the  better  agent  for  the  purpose.  The 
puckering  string  in  lateral  approximation  is  placed  in  each  instanee  opposite 
to  the  mesenteric  attachment,  as  indicated  in  Fig.  i*44.  A  lungitmlinal 
fllit  is  then  made  in  the  bowel  of  sufficient  length  to  permit  the  entry  of 
the  form  of  button  employed*     As  before,  the  pnrts  of  the  button  are 


F je, .  f >  1 3 . — M n rphy ' s  oblon j:;  I  ni 1 1 1  n i  j u j 1 1  kv\\ 

gm^y^i  gf^parately  with  foreepi?,  introduce<i  into  the  rc^spcctivc  openings* 
rallied  outwanl,  the  strings  drawn  firmly  and  tied  at  the  bases  of  the  stems, 
AftiT  wliich  the  part^  of  the  button  are  united  and  iirndy  pressed  together. 
Thr  Pr/rm«hVj«x.— The  ends  of  the  puckering  strings  shrndd  be  eut 
^hort.  so  that  they  will  not  be  grasped  by  the  closure  of  the  button,  and 
thus  delay  iti?  escape.     The  button  should  tit  the  intestine  loosely,  other- 


m^ 
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wise  the  pressure  of  the  rtrn  will  eause  sh>tighing  mid  jiorfonitinn.  The 
iijlei?hnnl  eonteiits  shoiihl  he  kept  in  a  fluid  state,  to  jirevi ut  the  i)lugging 
of  the  fipeniugs  in  the  but  I  on.  If  tlie  gmvity  of  ttie  a^^eiit  he  sylHeient  to 
eause  kiukin^^  of  the  intetitine  aiul  a  pro[>er  ml jui^t merit  of  the  relationn 
be  injpraetieahle,  another  njeans  of  union  shouhl  he  substitutetL 

The  (*ommeni^. — The  use  of  the  Murphy  button  is  open  to  the  rational 
ohjeetion  that  it  intnxlueeis  into  the  intestine  a  forei«*^n  IkmIv  <vf  eonsideralile 
size,  the  elTeet  an<I  llrial  eseape  of  whieh  are  snuiewhat  probh.nnatieah  How- 
ever, the  rapidity  and  ease  with  whieh  it  ean  i)e  eniployeii,  as  conipareil 
with  tlie  lonnrer  time,  greater  diffieulty,  and  absence  of  general  knowh/dge 
and  exjierieiiee  in  tlie  more  eonipHeated  methods  of  praetiee,  together  with 
tlie  sueeet-s  attending  its  use,  have  establislied  for  it  a  definite  ami  eom- 
mendahle  station  in  intestinal  surgery.  Tlie  oblong  l>utton  is  employed 
less  frequently  in  lateral  anastomosis  than  are  other  methods  of  approxi- 
mation. In  the  three  iof^tanees  in  whieh  this  form  w*as  used  by  tlie  writer, 
the  outeonie  was  satisfaetory  in  all  respects. 


Fig.  044, — Lateral  appfroximatif m  ^Htli  Murphy's  buticm.    Puiae-string  sutures  placed 

and  an  ofK^nini^  niudc. 

Thr  Lapface  fnft\9tiiitt!  Apifnu'lftuiiion  P^otreps, — The  instrument  eon- 
sists  of  two  sym metrically  shaped  eompression  forceps,  with  semi-elliptical 
blades,  placed  in  juxtaposition  with  the  concavities  of  the  blades  turned 
(oward  each  other  and  locked  together  with  a  ehnnp  (Fig.  945).  When 
both  forceps  are  locked  and  their  bandies  parallel,  the  closed  blades  of  each 
side  are  brought  opjiosite  to  each  other  so  as  to  form  one  complete  ellipse 
(Fig.  S)4ti).  If  now  both  forcn-ps  be  opened  sirindtaneously  to  an  equal 
extent,  the  primary  ellipse  is  divided  into  two  hy  the  separation  of  the 
hhnles. 

The  mampiiJaiion  of  the  iiisirument  consists,  lirst,  in  opening  it  so  as 
to  cttu&e  an  even  separation  of  the  rings  and  in  inserting  one  of  the  rings 
within  each  lumen  of  the  segments  to  lie  joined,  thereby  bringing  the 
blades  in  direct  contact  with  mucous  surfacr-s  internally,  while  the  serous 
coverings  remain  external  and  overlie  the  compn^ssing  t?urfaces  of  the 
rings.  The  latter  are  then  compressed  together,  whereby  the  included 
SCTOU8  surfaces  are  brought  in  contiict  and  the  coats  held  lirmly  in  apposi- 
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tion  while  the  sutures  are  inserted.  Serous  surfaces  are  brought  into 
contact  throughout  the  entire  circle  of  conipn^ssion,  with  the  exception 
of  the  site  of  exit  of  the  handles  of  the  instrument  from  the  seat  of  oj)era- 
tion  where  mucous  membrane  lines  the  oi)ening.  This  latter  is  of  advan- 
tage rather  than  otherwise,  for  on  withdrawal  of  the  instrument — which 
is  done  by  unclasping  the  locks  and  removing  each  lateral  half  separately 
— the  blades  of  each  half  in  their  exit  sweep  ov(?r  mucous  membrane  only 
and  come  in  contact  with  no  serous  surface.  There  are  five  different  sizes 
of  instrument  to  suit  the  various  operations  of  anastomosis,  including  one 
for  cholecystenterostomy,  and  another  very  small  instrument  used  for  the 


Fig.  94.5. — Tlio    Laplace 
forceps  unlockeu. 


Fi(..  940.— Tlie  Laplace 
forceps  locked. 


anastomosis  of  the  ureter  with  the  intestine,  which  is  done  by  the  lateral 
method. 

EmhtO'End  Approximatiou. — In  end-to-end  approximation  the  ends  of 
tlie  intestine  are  first  tacked  together  with  four  (^cpiidistant  traction  sutures 
passing  through  all  the  coats.  One,  i)laoe(l  at  tlu*  site  of  junction  of  the 
nM»srnteric  borders,  is  inserted  with  special  can*  to  include  both  layers  of 
rach  mesentery,  so  as  to  close  the  triangular  space  of  each  segment  which 
exists  lK'twe<'n  the  layers  of  the  ])erit(maHim  at  this  situation;  another  is 
inserted  at  a  point  of  the  intestine  opposite  to  this  one;  of  the  remaining 
two  one  is  instated  at  either  side,  midway  Ix^tween  the  first  and  second 
sutures  (Fig.  94T).  The  ap])roximation  forceps  is  now  introduced,  with 
blades  c1os(m1,  into  one  of  the  spaces  betW(»en  the  sutun^s,  excepting,  how- 
ever, thos<'  spaces  next  to  the  sutur(»  joining  the  mesenteric  borders.  The 
blades  are  then  opened,  and  the  rings,  as  they  separate,  are  made  to  pass 
one  into  either  intestinal  extrennty.     If  the  edges  of  the  gut  tend  to  evert 
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instead  of  fallin<(  between  the  rings,  they  can  readily  l)e  drawn  into  place 
by  a  single  turn  of  a  thread  passed  around  the  line  of  the  sutures  between 
the  blades.     The  instrument  is  then  clamped,  and  in  so  doing  the  entire 


Fig.  947. — End-to-end  iippmximation,  traction  sutures  in  place. 

serous  surfaces  around  the  o])enings  are  accurately  brought  together  for 
sewing,  excepting  where  the  blades  have  exit  (Figs.  948  and  949).  The 
thread  is  withdrawn  just  before  the  bladtjs  are  clamped.  The  further 
technique  is  the  same  as  in  end-to-end  approximative  anastomosis. 

The  Comments. — If  before  clamping  it  be  found  that  the  slits  have 
Ijeen  made  a  little  too  long  to  be  included  within  the  grasp  of  the  blades, 
they  can  be  shortened  by  a  little  lateral  traction  on  the  openings,  making 
them  a  diamond  shajx?,  and  thus  approximating  their  extremities.  The 
external  portion  of  the  adjusted  instrument  now  acts  as  a  handle  to  hold  the 


Fig.  948. — End-to-c»nd  approximation,  forceps  in  place. 

seat  of  operation  in  proper  position,  which  is  of  particular  value  in  such 
0{>erations  as  cholecystenteiostomy  and  von  Hacker's  operation  for  gastro- 
enterostomy, where  the  surfaces  to  be  sewed  are  difficult  of  approximation. 
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\Mien  the  sutures  have  bc»en  placed  for  one  half  the  circumference  of  the 
rings,  by  a  half  turn  of  the  instrument — and,  if  a  continuous  suture  be 
used,  at  the  same  time  passing  the  needle  behind  the  seat  of  operation — 
the  remaining  half  of  the  circle  is  brought  conveniently  into  place  for  the 
completion  of  the  sewing. 

In  the  withdrawal  of  the  blades  from  within  the  intestine,  each  forceps, 
after  unlocking,  must  be  first  pulled  directly  outward  until  the  elbow  at 
the  junction  of  the  straight  with  the  curved  portions  of  the  blades  is  well 
clear  of  the  intestine  b(?fore  the  handles  are  swung  around  to  finally  extri- 
cate the  semi-ellipse.  The  operation  is  completcHl  by  the  inversion  of  the 
pouting  mucous  membrane  at  the  opening  which  remains,  and  the  closure 
of  the  latter  with  sutures. 

Lateral  Approximation. — In  lateral  approximation  openings  are  made 
in  the  two  hollow  viscera  to  be  joined,  each  a  little  longer  than  the  trans- 


Fio.  949. — End-to-end  approximation,  sutures  placed. 

versi'  diameter  of  the  elliptical  rings  of  the  instrument,  so  as  to  just  admit 
of  the  easy  entrance  of  the  rings  through  the  openings.  The  anastomosis 
forcrps  is  o|H*ned  and  one  metal  ellipse  is  inserted  into  one  of  the  openings 
and  the  other  ellij)se  into  the  other  opening,  both  passing  entirely  within 
the  interiors  of  the  resfKU'tive  visciTa.  Slight  traction  is  then  made  on  the 
liandles  of  the  instrument  to  draw  the  straight  |)()rtions  of  the  blades,  which 
are  just  above  the  rings,  snugly  into  corresponding  extremities  of  the  ojx^n- 
ings,  which  traction  makes  the  latter  assume  a  position  in  line  with  the 
tihort  diameters  of  the  ellij)ses  and  IxHome  parallel. 

The  Invaqinntion  Forceps. — This  instruuiont  is  a  long  and  narrow 
straight  forc<>ps,  devis<Ml  by  Tiaplacc  (  Fig.  1)50),  by  means  of  which  the  fn'c 
end  of  a  divided  intestine  is  grasped  close  to  its  divided  margin  and  the 
includ(»il  tissues  invaginatcd  deeply  within  the  gut,  aft(»r  which  the  serous 
l)orders  are  sewed  over  the  invaginatcd  i)ortion,  closing  the  end  of  the 
intwtine  pn.*paratory  to  lateral  anastomosis.     The  instrument   is  left   in 
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situ  as  long  as  possibk*  during  the  sewing,  and  when  finally  withdrawn  the 

site  of  its  exit  is  likewise  closed  by  suturing. 

Dr.  Laplace  states  the  advantages  of  the  anasto- 
mosis forceps  as  follows : 

*'  First,  rapidity  and  accuracy  of  suturing  with- 
out leaving  any  foreign  substance  within  the  gut; 
second,  an  absolute  control  of  th(»  field  of  operation 
by  means  of  the  assistance  of  the  handles  of  the  for- 
ceps; third,  the  facility  with  which  the  forceps  is 
ai)plied,  [)reventing  the  escape  of  intestinal  contents 
during  the  operation." 

The  Connnenfs. — In  two  anastomoses  performed 
on  dogs  by  Dr.  Ijaplace  there  occurred  a  subsecpient 
closure  of  the  opening  of  communication  between 
the  viscera  joined.  It  hai)pened  where  a  thin  intes- 
tinal coil  was  joined  to  a  thicker  one,  and  the  failure 
to  establish  a  permanent  communication  was  as- 
cribed to  the  fact  that  the  sutures  were  not  made  to 
piuss  deeply  enough  through  the  coats  of  the  thicker 
segment  to  shut  olf  the*  circulation  from  the  tissues 
immediately  around  the  opening  in  the  same,  so 
that,  instead  of  a  sloughing  of  the  margin  of  the 
a  pert  u  IV,  granulations  sprang  up  from  the  raw 
edges  and  effected  the  closure  of  the  opening. 
While  this  apparatus  is  ingenious  and  permits  of  raj)id  execution,  it  is 

apparently  oj)en  to  the  ol)jection  so  comnum  in  other  methods — subsequent 

CH)ntraction  of  the  intestine  due  to  the  invaginated  ends. 


Fig.  950— The  Laplace 
invagination  forceiw. 


Fi(t.  \)')\. — O'llara's  for(v|>s.     Showing  the  manner  of  ]>la(ing  forceps  in  resection  of 
l)o\vel ;  (lott<»<l  in(»s  show  \\\v  incision  to  l>e  made. 

(yjfnrn's*   A  pjn'o.rinmflon    Forceps. — These    forceps   are   ])raiseworthy 
because  of  the  sirnjilicity  of  their  construction  and  of  their  practical  appli- 


.Xnnals  of  Svirjojerv,  Kehniar>',  1001. 
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cattoiu  if  for  no  otfiur  rcaijons  {V\^,  10(J8).  The  tav.t  that  the  vi;*cus 
|rt*ni}iin$  clnstMl  until  thv  hist  moTnent  is  an  iinportant  featun'  for  iippart'ot 
Irua^ons.     Howovur,  \sere  they  to  sli|>  their  gras])  in   the  presencij  of  an 


Fni,  9^2. — LrHHra\s  forrrps.     Kml-t4MMi(l  nna*<t*mjiisis.     Forrejis  hmucht  tci^ether  and 
hrhl  hy  wrrLvfiiiL'  j lujt  shuwii) ;  ftuliirr^  inl riHlurrcl,  wimi^  i*f  whit  li  iire  tivd. 


unrej^t rained  feeal  escape^  tlie  prn<rdnri.'  would  i>e  at  oiiee  ;;reatly  eonipli- 
tatt'd.  Therefore,  we  are  |»roiij[ilt'il  to  advise  that  some  one  of  the  aeee|ded 
forms  of  Inndranet*  of  eseajw  Ix*  ap[ilieil  at  both  extremities  of  an  emptied 
area,  kffore  rem^-etion  is  made. 

The  Operation. — Apply  the  foreeps  direetly  acrost;  the  l>owel  as  indi- 
vAied  (Fig,  i>51),  observing  that  their  dislal  ends  are  in  an  exact  line  with 


Fia.  953. — T^t^ral  anaatoiDueiii :  U'Hani'^  farceps  applied  hi  a  line  with  the  long  axb 

of  the  |*ut. 

ihv  rn«*H'j»lene  attachment;  remove  the  intervening  part  of  inte.stine  with 
Hcifctisor^,  cutting  quite  cloeiC!  to  the  forcrps;  bring  accurately  together  the 
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forceps,  and  bold  tliem  there  firmly  with  the  serre-fine  elarap  applierl  to 
the  tihank  of  the  forcf'ps;  iotroiluco  th*-  .-^irturef*  from  the  free  horder  of  the 
fiowd  to  the  attarhi'd  honltr.  ciirefiilly  ^^uturiTig  the  niesenterie  portion 
(  Fig.  *JTy2),  turn  the  forceps  over,  exposing  the  poH^terior  surface  of  tl)e 
Umel,  and  sniture  outward  to  the  t^tem  of  the  iustrumeot;  iinehiriip  the  for- 
ceps, unlock  and  remove  one  pair;  unlock  the  second  pair  and  move  the  end 
upward  and  downward  in  the  intestinL  hefore  withdrawal,  noting  if  any 
snttires  have  invaded  lM)th  widls  of  the  gut ;  close  the  c^pcning  of  exit  of  the 
foreepsi,  with  one  or  more  sutures,  re-en  forcing  with  sutures,  if  need  be. 

/it  Lafenif  Anastomosis, — With  thii?  instrnrrK*nt  a  ]>ortion  of  each  vis- 
riis  is  picked  up  with  thumb  forceps  and  grasped  by  the  instrument  (Fig. 
\Kid},  the  pnijwting  portions  cut  olT  witli  scissors,  the  foni^ps  finally 
Hfiproxiniated,  as  in  the  preceding  iiistance,  when  the  sutures  are  intro- 
duced an  before. 

The  Ri'marks. — The  piece  of  mesentery  is  treated  liy  removal  or  by  over- 
lapping, as  suits  the  pur[Jose  of  the  operation;  if  intt*rrupted  sutures  are 
eni]iloyed.  they  need  not  1m^  tied  until  after  all  are  introduced  into  that  side 
or  possibly  one  i>erson  may  tie  while  another  properly  introduces  them. 
Avoid  traction  on  the  gut  in  turning  over  the  forceps. 

Bobbins. — Bobbins  are  made  of  various  kinds  of  material,  and  are  usu- 
ally known  as  the  **  Digestible"  and  the  '*  frusliable"  liolitiins.  The  former 
clas^  it?  mainly  represented  by  the  different  kinds  of  decalcified  hone  bob- 
huts.  Bone  bi>bbinH  as  agents  of  intestinal  approxima- 
tion are  eonnecteil  in  idea  with  the  ile vices  of  Senn  and 
Jlurjdiy.  Lafttlercr  cimimends  potato  bobluns.  These 
hilter,  and  those  made  of  sugar,  gelatin,  bread,  turnip, 
potato,  etc.,  are  often  serviceable. 

Coffey,  after  long  and  jMtient  labor  on  "  The  re- 
spective merits  of  the  various  methods  of  intestinal 
anastoniosis/'  *  presents  the  following  as  the  result  of 
his  efforts : 

Coffey's  CrushahU  Bobbin. — This  bobbin  is  made 
preferalily  of  potato.  It  should  be  of  sufficient  length 
to  sujjport  the  intestine  and  of  suitable  size  to  readily 
enter  it  (Fig.  n54). 

The  Operaiioiu — Close  the  base  of  the  mesenteric 
triangle  as  indicated  in  tlie  methods  of  Maunsell  and 
Connell  (Figs.  !^>2ii  and  J>37),  introduce  into  the  intes- 
tine and  transfix  with  two  pins  the  borders  of  the  in- 
testine and  the  (thin)  potato  lM)bbin  (Fig.  956),  unite 
Hie  int(*stinal  borders  by  means  of  mattress  sutures  (Fig.  957),  or  the 
eoritinuous  suture,  at  all  points  except  those  occupied  by  the  pins;  iinally 
n^move  the  pins  and  stiture  these  points;  push  aside  the  bolibin  and  crush 
it,  leaving  it  to  care  for  itself. 

The  Remarks, — Any  ime  of  the  ernsliable  agents  iM^ides  [potatoes  can 
be  used,  !nil  potatoa^  and  bread  are  the  easiest  attainable  materials  under 


**('niHli«ble**  po- 
ut to  bobbin. 


•  Juur, 


Aiiier.  Miul.  Ahho.^  Xoxcinbir  1,  1002. 
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all  circumstances.    The  mattress  suture  seems  best  suited  for  the  purposes 
of  this  form  of  practice. 

The  Decalcified  Bone  Bobbin  of  Robson  (Fig.  958). — The  manner  of 
its  application  is  easily  comprehended  and  can  be  readily  practiced.     Two 


Fig.  956. — Cofifey's  method.     Mesenteric  attachment  closed;  bowel  ready  for  insertion 

of  bobbin. 

rows  of  continuous  sutures — an  internal  muco-mucous  (a)  and  an  external 
sero-serous  (b) — are  employed.     Begin  by  introducing  the  internal  sutures 


Fig.  956. — Coffey's  method.     Transfixion  passed   through  borders  of  intestine  and 

the  potato  bobbin. 

at  the  farther  half  of  the  intestine*,  f()lh>W(Ml  at  once  by  the  external  for 
tin*  sanu'  distance.  Put  the  bobbin  in  pbicc  ami  coniph'tc  the  internal 
nnKo-inucous  sutun*.   followed   by  completion  of  the  external   scro-serous 
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sutiiro.     The  continuous  is  tMiiplnyed  for  the  internal  suture.     Eitlier  the 
Lembtrt  or  ihu  Gushing  variety  Jiiay  be  applied  externally.     When  great 


Fi(«.  1)57.— IViffey's  rmnluMl,     Muttit^ss  sutures  inscrtetl;  s<jme  urf  tiPfl, 

luislr  is  eKs^entuiI  a  single  mw  iritl'oclueud  deep  enuii^di  to  pieree  the  huh 
iiiihuus  fihrtnis  eiiar  will  suliiee. 


I'^iG.  f^.'jS,— The  hone  huhljiij  of  llob,si>ii.     a.  The  eontiinuius  mut^o-mueoUiS  suture. 
6.  TUe  fuutinuous  t*ercj-*M:»rcjUB  suture. 

The  Hone  Jinhhin  of  AUinfjhtim  (  Fij^.  iWJ). — The  center  of  this  hnlihiii 
(ri).  and  for  a  (poirfer  of  sin  inch  at  either  :?ide  of  it,  h  not  doijileitied,  and 


^ 


Fin,  ftt'iQ, — The  bone  hiihhin  of  Amu^hnm,     n.  B<int'  liuhhin  iUseoimeet^Hl  uud  m  phwe, 

therefore  h  not  irdlueured  hy  suture  pnssure.    The  remuinin^  jmrtioiis  are 
<ti Til !ri iitxL     The  shape  of  this  hohbin  tends  to  approximate  the  divided 


I 


OPERATIONS  ON   VISCERA  CONNECTED  WITU   PERlTONJfiUM.     779 


borders  when  closed  around  it,  also  opposes  their  slipping  away.    To  apply 
it,  carry  a  purse-string  suture  around  each  end  of  the  intestine  (a,  a) ;  in- 
sert one  end  of  the  bobbin  into  the  extremity  of  a  segment  of  intestine;  draw 
the  suture  tightly  around  the  bobbin,  tying  with  a 
single  knot  at  first;  introduce  the  remaining  end  of 
the  bobbin  into  the  extremity  of  the  remaining  seg- 
ment and  tie  as  before;  push  the  ends  firmly  to- 
gether at  the  center  of  the  bobbin  and  tie  an  addi- 
tional knot  in  each;  supplement  the  line  of  union 
with  continuous  or  interrupted  sutures  if  needed  (a). 
This  method  of  practice  seems  insecure  without  the 
supplementary  stitches.     Little  can  be  said  as  yet  of 
the  outcome  of  its  ])ractical  application. 

Harrington's  Segmented  Ring.— This  bobbin- 
like agent  is  made  of  hard  aluminum  in  four  sections, 
each  so  tongued  or  grooved  as  to  remain  in  contact 
when  joined  together  and  held  by  the  steel  handle 
(  Fig.  I)()0).  The  outer  surface  is  grooved  to  hold  in 
place  the  purse-string  sutures  introduced  at  the  ends 
of  the  intestines.  The  rings  are  of  assorted  sizes 
and  suited  for  use  in  the  large  and  small  vis^Ta.  The 
heaviest  one  weighs  two  drams,  being  less  than  that 
of  the  lightest  Murphy  button. 

The  Techiuque. — Apply  a  purse-string  suture  an 
eighth  of  an  inch  from  the  outer  limits  of  the  pro- 
j)ost»d  resection  without  invading  the  lumen  of  the  in- 
testine; tie  lightly  the  first  fold  of  the  knot  (Fig.  IXH, 
a),  cut  away  the  intestine  at  either  limit  and  intro- 
duce at   the  mesenteric  border  a  mattress  stitch,  leaving  it  untied    (Fig. 
JM)2,  h)  ;  introdiKv  the  ring,  tie  the  purse-string  sutures,  also  the  mattress 
stitch  at  the  mesenteric  border;  adjust  suitably  for  sewing  the  ends  of  the 
intestine;  begin  the  sewing  at  one  side  of  the  steel  handle,  employing  Cush- 


FiG.  900.— Harrington's 
segmented  rings,  a.s- 
sorted  sizes,  separated 
segments  and  seg- 
ments joined  and  held 
in  place  by  steel 
needle. 


Fig.  901. — Harrington's  segmented  ring.  a.  Purso-string  sutures  applied,  lightly  tied 
and  line  of  resection  markcni  out.  h.  resection  made,  mesenteric  mattress  stitch 
applied,  ring  intHxluced  at  one  end  and  purst^-string  suture  tied. 

ing's  continuous  suture,  with  fretpicnt  knots,  until  the  handle  is  reached  at 
the  op])osite  si<le  (Fig.  9(;->,  u)  :  unscrew  the  handle,  leaving  the  ring  sup- 

*  Annals  of  Surgery,  NovcmUT,  1904. 
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ported  by  the  purse-string  tJiitures:  close  the  opening  in  tlie  intesline  k*ft  by 
the  reiuoval  of  the  harull**  and  unite  the  edges  of  the  ruesentery  with  inter- 
ruiited  i^uttjres  (Fig.  i*(!'v.  />). 

Laifral   itiiestinal  and  gastro-intestinal  anastomosis  hy   this  agent   is 
quite  easily  iieeoniplished.     Place  the  sutures  at*  indicated  in  Figs.  9(j;3  and 


Fkj.  ^62*-^iIiirnngton'8  st^i^mented  rinR.      a.  Sewinp  bejimi,  iiiti^^tine  IipIcI  t>y  handle  of 
ring,     b^  tk^wiiig  coiiiplel^^,  bamlle  iinscrewL'tl  und  rt-jiiovt'tl. 


!M1,  dividt'  tlie  tissue  betwrrn  tlieui  ami  introduce  luid  liold  in  plaee  the 
ring  as  before,  treating  first  the  stomach;  unite  the  serous  surfaces  of  the 
respective  viscera  with  the  simple  or  Cnshing  eontinnons  suture. 

The  Iicmurks, — Lrave  the  ring  in  place  unless  "  it  causes  decidt^l 
stretching  of  the  inte^^tines/'  when  it  **i^honld  be  broken  before  closing  the 
abdomen/'  The  ring  usually  collapses  after  four  to  six  days,  escaping  in 
segments  within  one  to  three  weeks.  The  following  objections  are  frankly 
staled  by  the  designer:  1.  The  general  objections  to  mechanical  contrivances. 

w.  Tlie  general  objections  to  one  layer 
of  sutures,  3.  A  too  large  ring  may 
cause  sloughing  of  the  suture  from 
pressure,  4.  A  foreign  liody  in  the 
intestine  is  always  a  source  of  danger 
The  Fiesulis. — Nine  eases  have 
Ix'cn  treated  by  this  method.  Five 
gastr(»-entcros(omes ;  2  n-covrred  and 
3  died.  Two  died  froiu  tin*  elfccls  of 
the  disease,  one  from  ohstruclion  due 
to  a  "  kink  ''  at  the  seat  of  the  Initton. 
One  cholecystenterostoroy :  recoven^l. 
(*ne  intussusception;  died  in  a  few 
hours.  One  lateral  intestinal  anasto- 
mosis for  cancerous  obstnietion;  re- 
covered. One  end-to-end  anastomo- 
sis: recovery. 

Kn*I-to'f'tttl  fi/titroximfftifitt  of  futcifunl  setjntf^ffia  of  intestine  can  l>c^  easily 
nctttmplished  by  Maunsc^llV  rn<4bod  (  Figs.  !>2<i  rl  .s7y/.),  by  the  Murphy  but- 
ton without  any  reduction  in  the  diameter  of  the  larger  segment.  an<l  hy  the 


FiGt  116Ci — Hiirriufrtori's  sc^mentcHl  rinc. 
Gafitro-ijit#*sliniLl  iinsistonioMiH,  rinn  in 
Rtomaoli.  suture  f*f  iuU-stinp  laiii  find 
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Fig.  964. — Senn's  method  of  performing  lateral 
anastomosis,  a.  Plates  in  position  within  the 
intestine.    6.  Aft«r  completion  of  the  operation. 


removal  of  a  longitudinally  placed  V-shaped  portion  from  the  lar^^er 
end.  In  addition  to  these  methods,  Welir  advised  that  the  end  of  the 
narrower  bowel  be  divided  ob- 
liquely at  the  expense  of  the 
convex  Iwrder  in  such  a  man- 
ner as  to  cause  the  open  ex- 
tremity to  conform  in  size  with 
that  of  the  larger  intestinal 
segment  (elbowing)  (Fig. 
1003).  In  this  instance  two 
rows  of  sutures  are  employed, 
the  same  as  in  end-to-end 
sewing  in  other  methods. 

However,  the  danger  of 
sloughing  of  the  line  of  sew- 
ing is  increased  by  two  rows 
of  sutures,  especially  if  the 
final  be  tightly  drawn. 

Lateral  Anastomosis. — Lateral  anastomosis  is  emi)loyed  to  establish  a 
continuous  communication  between  the  intestine  above  and  the  intestine 
belov/  a  more  or  less  permanent  obstruction  (Fig.  5)64).  It  is  i)racticed 
instead  of  resection  when  the  difliculty  can  not  for  a  good  reason  be  merely 
removed. 

The  Method  of  Lateral  Anastomosis  of  Senn. — Senn's  practice  and  advo- 
cacy of  lateral  intestinal  anastomosis  through  the 
agency  of  decalcified  bone  plates  (now  rarely  used) 
brought  both  the  method  and  utility  of  the  opera- 
tion   into    prominence. 

The  margins  of  tlie  open- 
ing  are   provided   with 

four    silk    sutures   in 

the   following  manner: 

Thread  each  of  two  fine 

sewing   needles   with   a 

fine  aseptic  silk  thread 

twenty- four    inches    in 

length;  tie  the  ends  of 

the  threads  together  and 

bring    the    needles    to 

the  middle  (Fig.  9G6)  : 

draw  a  loop  (Fig.  9Vu) 

of   the   thread  through 

each  of  th(»  ]MM*f()rations 

and  confine  the  loo])s  in 

place    by    means    of    a 

thread    ])assed    through 

them    and    firmly    tied 

(Fig.  9(iH). 


Fio.  965.— Tlie  decalcified 
l>onc  plat<»  of  Senn .  a,  a. 
Fixation  sutures.  6,  b. 
Approximation  sutures. 
r,  r,  r,  r.  Opening  in 
plate  and  anchor  thread. 


Fks.  OOO.— vSilk  threads  ticMi, 
ncMHllos  at  the  middle. 
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i^tninm  introduced  tho  siitiiros  into  the  plates  in  such  manner  as  to  cor- 
•espond  with  each  other  wlien  tied,  tliiis  ])roperly  fixing  them  in  position 
,  V  ig.  l)()l) ) .    The  plates  are  properly  kept  for  use  betw(^»n  two  ])ieces  of  glass 

immersed  in  a  solution  made  of  equal 
parts  of  alcohol,  glycerine,  and  water. 
The  plates  are  applied  in  the  fol- 
lowing manner :  The  loops  of  intestine 
to  be  joined  are  drawn  out  through 
the    abdominal    wound    and    canifully 


907.— Threading:  Sonn's  plate. 
Piissinp  first  loop. 


Fio.  968. — ^Tliroadinj;  Senn's  plat^.  Passing 
last  loop,  anclior  thread  (r)  passing  tlmmf^h 
three  loops. 


Fifi.  909. — Stamm's  arranpement  of  sutures. 
a,  a,  a,  a.  Fixation  sutures.     h,h,b,h.  Appn)ximation  sutures. 

isolated  with  gauze,  the  contents  of  the  bowel  pushed  aside  and  return  is 
prevented  by  sonu*  form  of  intestinal  clamp.     An  opening  is  Hum  made  in 
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the  long  axis  of  one*  of  the  portioni*  of  ]k*wl'I  oppositt*  thc^  itii^ironteric  bi>nlrr 
nearlv  i-ijutil  in  leiiijth  in  tho  Iniii?  (iiainelor  of  tin*  [H'rronition  in  the  [Aniv 
(Fig,  iH4).  Thu  \Aiiiv  i^  insLTt^nl  \n\o  Uir  iKnvt'l  fiuhvtsis  and  ihv  liur(k*rs 
of  the  wound  art?  |imperly  adjustod  to  iU  surfacH'  hv  imcUon  on  the  sutures, 
aided  hy  raanipulation  with  the  lirigers,  after  wliieh  the  fixation  sutureis 
(aa')  are  carried  through  the  horder:*  of  the  wound  Imlfway  between  the 


Fig.  07f>, — Lateral  anaat'Omoab,  Semi's  method.     Pljit.es  in  trod  uced. 

angles  by  means  of  the  needles.  The  remaining  loup  of  iniestine  is  treated 
in  a  similar  innnner.  Several  sero-Tiuisciilur  sutures  are  then  in>4erted 
bi^hind  (lie  plates  (r)^  and  the  intrrual  (a')  fixation  t^utures  are  titMl  {Fig, 
f>7t)).  The  intestinal  wounds  are  now  hnnight  into  ap[»osilion  and  ennfined 
there  hy  tying  and  euttin^  short  tlit*  t'Xternal  fixation  sutures  (V?/?),  then  the 
apposition  t^uturej^   {hh,  J/b')   at  either  end.     The  operation  is  eonipleted 


FlO.  071. — ^Lalerul  aiui^tomosis,  Senn'^  iiH'llit>d.     PlaUs  iipimiximaUN^l,  sutyrcs  tied, 
continuous  suture  introtiuced. 


hy  rnrrying  a  continuous  suture  through  the  serous  surfaces  at  the  outer 
borders  of  llie  appioxiination  plates,  thus  fortifying  the  union  and  increas- 
ing the  area  of  contact  (Figs.  UTL  972,  and  07:5). 


.-•-     >    -iiv.    -s  vr-.-^vr-.;*  sJJusIihI.    Dawbarn  regards  this 

■  -^.-.^t..  ^  !vv    ,  i^'A^'iv  siiuplities  and  hastens  the  pro- 

*^  ^.-   n  %  .  «.i''?<>.:  »::h  a  cloth  wet  with  antiseptic  lliiid, 

^    ^-       ^--lAV.  w  :>,  a  si'aljvl  to  hasten  union,  and  the 

•  ^    •.^.  V  ^    ,  .\i:-.:i:iiu^::  with  the  undermost  nnc,  as  in 

^    x  I    i..t  .-jt   w.vEher  the  open  ends  of  the  intestine 

.  .\-v  .•  .-  -,v:viis  Ivfore  the  ]>Iate  sutures  are  tied. 

V'  .:       -v    •  ^.'a:  without,  opposite  to  each  phite  suture, 

'     i..,  ".-.v/.orxnw  sutunN  of  this  pattern,  or  a  con- 

X         •■»     ,•>.■  Ar\»::iul  the  borders  of  tlie  phite  for  a  sim- 

.  t  ■  x—'v  of  \uhmI  is  now  introdm^ed  into  the  open 

■v»x   ■     ^■.:*.  'a:u':u1i  the  potato  phite,  and  throu^rh  the 

.V  ,-i:»;MM'd  initstinal  walls  are  divided   with  a 

.■:   >v:>.<x»rs  in  a   line  eorres]>ondin»r  to  the  slit  in 


4f 


H»       x»  •,».      ^  i;**»  »1   :in;»''>"tnoM>.   PawbarM's  iiiHIuhI.     Parts  approximated;    .strip    of 
^         *     w\ssi  ^»«»i  ''»'*  kiMlV  iiUnuluv'i',!  in  form  (lie  anastomo(i<'  ojMMnnjr. 

V  »r.»'.  »i''«o  "I"*"  *'*''  Jipposin;:  surfjice  of  wood  (  Ki;:.  U7<;).  Arrest 
\^..,-';s.»o\'  !»^  nn'.'MH  "I"  fon-t-ps  piiv<ed  throuudi  the  open  ends  of  the 
.  .   vs.-.-.'.  MiisiMt*'  llu'  wound,  lluw  rleiinsinir  it  and  tt'stin«r  the  inteirrity  of 

yw  *MMMi  rods  of  iho  inlrslino  are  invairinated  and  elosod  1)V  continuous 
..  MMxMiup*''*'  •.Miurc-.  Pawharn  n»»w  advises  the  us<'  of  curved  swect- 
lssJi»'  p':ii«'".  armcil  wilh  a  li.L'aturo  al  eilljor  »Mid,  instead  of  those  just 
,t,NM!*l»*'d  1  r>".  !'^tK  Sriurcr  approxiinalion  when  lied  in  placr.  loiiir,.|. 
JmaMi'O  a.  le-t rainiiur  aiieiil^,  and  urealer  di<palrli  of  apj»li»aiiiiii  are  the 
Jiu'i"  .lann.  of  advanlaiie  for  lhi<  variely.  It  should  nor  he  overlooked, 
b»»\u*\*'r.  ilial   Ji'MimimN  niav  liapjuMi  where  sweet  ]>oiaioe<  are  thu  available 

U^\  u  t' 

/'■:,    //.••.."  V<.     Tbe  n»>\»'l!y  oi  ihe  proposition  of  (lie  use  of  veirt^table 
pb^te-.  an»l  the  '.uier--fnl  denion>t ralion  K'^i  iheir  utility,  t«viret]u'r  with  the 
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possil)lc  ru'cd  for  llioir  eiiiployment,  gives  to  them  an  important  and  definite 
position  in  the  field  of  surgieal  endeavor.  Four  instances  of  use  in  the 
liuman  subject  of  the  potato 
plates,  with  three  recoveries 
are  reported. 

Lateral  AnastonwtiL^  with 
Segmented  Rubber  Plates 
(Kobinson).  —  According  to 
the  designer,  "  take  two  pieces 
of  rubber  band,  simihir  to  those 
used  in  closing  a  ]nirse  or  a 
bundle  of  j)apers,  about  two 
and  a  half  inches  long  and 
three  and  a  quarter  inches 
wide.  For  hirger  o]>enings 
the  bands  should  be  longer. 
Cut  the  corners  otf,  as  shown 
in  Figs.  1)78  and  OTO.  In 
the  center  and  at  the  side  of  each  band  to  be  approximated  cut  out  a  trian- 
gular piece*,  leaving,  when  the  two  halves  are  fastened  together  (r,  c),  a 
square  aperture  in  the  middle  of  the  plate.     Cut  out  two  holes  {gg,  gg)  at 


Fig.  077. — Lat<?ral  anastomosis,  Dawbam* 
amended  method.  Curved  sweet  potato 
plates  in  place. 


Fig  97S. 


Fig.  979. 


Fig.  07S. — Lateral  anastomosis,  seppientetl  nibl)or  plates,  Robinson's  method.  /, /. 
Face  of  plate,  r,  r.  Stitches  joining  nibber  sejrmonts  at  ends,  g,  </,  f/,  (j.  Lateral 
lioles  in  plates  for  sutures,  e,  f,  c,  e,  e,  e.  Sutures  tieil  to  chamois  rinjr,  passing 
tl>n>up:li  holes  armed  with  needles.     /;.  h.  Sides  of  sepnent  stitched  to  chamois  rinj^. 

Via.  979. — Lateral  anastomosis,  .sepnentcnl  nil)her  plate's,  Robinson's  method,  n,  a. 
Hack  of  phite.  d,  d.  Cliamois  rinj;  stitched  to  plate  at  c,  r,  c,  c.  e,  e,  r,  c,  c,  e.  Six 
sutun-s  arm«Ml  with  nee<Hes.  each  fji.stene<l  to  cliamoLs  rinj;,  one  p:ussin^  between 
the  .M'gments  at  either  end  of  the  plate. 

each  side,  half  an  inch  apart.     The  holes  are  made  large,  so  that  the  part 
of  the  chamois-skin  ring,  to  U'  descriU'd,  with  the  linen  thread,  will  easilv 
55 
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pass  through.  Fnun  a  \nvvv  of  (lianitHs  <tr  shiv|iskin  tut  f>ir  srvciiil  long 
strips,  liko  witk'  >ilim'slring>,  nnd  twist  two  cir  \\nvv  of  thc'iii  Ut^MivT  so 
as  to  form  a  ring.  This  rin^^  (d)  u  faslenL-d  to  the  phiU%  as  shown  in  Fig. 
979,  with  eatgut  sutures  (r).     Finally,  h>op  six  linen  sutures  (e)    (Bar- 


Fio.  980. — Lateral  anaatomosis,  Atihe's  niHhcHi.     Lower  riws  ui:<1  whipstiuii  rows  of 

su lyres  introducetl, 

hour.  No.  40),  armed  witJi  niillinrrs'  m'tnlk^s,  on  llie  rin^  and  tin-  plate  is 
reatly  for  use/' 

The  openings  into  the  viscera  for  the  purpose  of  introduetion  of  the 
plates^  should  he  three  and  a  half  to  four  inches  in  length,  A  plate  is 
carried  through  the  o)>ening  into  the  organ  and  the  neeilles  are  caused  to 
traverse  its  walls  at  a  proper  distance  from  tlie  edge  of  the  incision,  from 
within  outward. 

The  threads  of  the  plates  shouUl  eorres[iond  with  each  otlicr  when  t!ie 
latter  are  in  |n"ojH'r  position,  so  that  when  tied  Ihe  phitcs  and  tisesucs  will  he 
properly  adjusted.  The  sutures  are  cut  short,  and  tiie  union  is  reinforced 
hy  LcnilMTt  sutures  plact^l  at  the  border^. 

Lateral  Anastomosis  by  Sewing  Only.-^Ahhe  advocates  strongly  the 
alxrlitiou  of  all  nieehanica!  tlcviees  in  intestinal  anastomosis.     Hi*  regards 


Flo.  9*^1  »^1  .iiti?nil  miastotiiu.>i.s.  Abbu'a  method.     Ant-enor  rows  of  suture  applied. 


union  liy  sewing  as  Iwlng  Hie  only  safe  and  reliable  measure.  After  exei- 
sion  of  the  intestine  lias  In^en  pTformed,  invert  the  open  ends  of  the  divided 
lK)\rel»  and  close  them  with  a  double  row  of  colored  silk  sutures;  overlap  the 
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elos^L'd  extremities  of  Ihr  bnwtl  four  inches  or  mon%  nr  rrversr  aiid  [iliuv 
th<^!n  end  to  eml  as  h  most  eoiiVL-niuiit  ;  unite  the  !1|>[iusih1  sorfaees  by  two 
fallel  rows  of  continiious  sutures,  each  four  inclies  in  li'ng:th,  placed  a 


FlO.  982.^LiiU!nil  anastomoiib,  Halat^'s  mt'thcxl,  Piistirrittr  matt rc?*.s  sij( ures  introduced. 


rttiTWS! — Lateral  «uijiatomo»i8»  IhtlsttMl's  fUi'lhtHl.      I'osterior  sutyrca  tietj.  iiu-unatjuri 


Fm.  0R4,— LalcmJ  amiHtomoais,  fliilst^^lV  rTii*tli«Hi,     All  guixirca  tied,  forward  ciir^nng 

quarter  of  an  inch  apart,  and  introduced  by  means  of  eambrit'  neudlet*,  each 
anoMl  with  a  tH^lanil  ^ilk  suhin*  Iwenty-fonr  inches  in  lenjjlb,  tacb  .^nfure 
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Wing  U4i  ni  tlir  iinl  «if  its  row  still  (hrt;i«ltH!  {Fv^.  I.>SO)  ;  make  ;i  luii^i- 
tudiiin!  opriiiui^  into  (Ik-*  .side  o\'  viwh  vxirvuniy  4>f  intestim',  sibotil  an  eighth 
of  an  inch  from  llie  liiir  of  Bt'wiri^,  four  iiidies  in  IcMigtli;  s^ow  rapidly  with 
overhand  stitch  i\w  Uiynhv^  of  ritlu^r  o|>«>ning  with  u  tliird  needle  armed 


FlQ.  985.^ — Luterul  atiaatumoisis,  Hiilsttnl's  melluul. 


IririsionH  made  mid  sutures  laid  for 


with  a  long  colored  silk  sutiin\  whirli  uiiilis  together  those  mar^ns  already 
apposed;  eloanse  the  parts  find  i'<mi[ih'le  the  union  by  the  eoiiiinuanee  of 
the  first  two  rows  of  sntnres  ti round  tfre  opposite  unsecured  ed*j^es,  therehy 
providintr  three  rowsi  of  sutures  for  the  lower  and  two  for  the  upper  line  of 
union  (Fig,  1>81 ). 

The  Remarkti. — ^The  primary  rowi^  of  sntiires  should  be  made  about  an 
inch  longer  than  the  proposed  openintr  into  the  intestine.  Tlie  whipstitch, 
passed  around  tlie  horders  of  the  res|H'etive  upenin^L^s,  seeures  the  projH'r  rela- 
tions of  the  coiU  of  the  intestine  at  these  places,  and  also  arrests  the  bleed- 


Fio.  086. — lateral  anastomoeis,  Hidsted's  methiMl.     Anterior  row  of  sutures  tied; 

operation  completed. 

iug.  Oidy  nindde  fiOLrer^,  directed  by  nuich  experience,  can  quiekly  and 
satisfactorily  aceoniplish  thit^  form  of  union. 

Uahtetrs  Method. — Italsted's  nieth«xl  of  sewing  differs  from  that  of  the 
pnHrding,     He  employs  the  mattress  snture.  and  introduces  hut  one  n»w. 

The  portions  to  Ih^  anastomosed  are  placed  side  by  side,  and  joined  to 
each  other  by  eix  or  eight  mattress  sutnn^s  introdutf^d  op|>08ite  the  attach- 
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ments  of  the  mesentery   ( Fig.-^.  9H2  imd  \)S:i)   ami  tied.     Two  additional 
t*utiin?s  aiv  80  iritrodiiciHl  at  either  end  of  tli€  preceding  (Fig.  983)  as  to 

^ cause  forward  curving  of  the  line  of  apjiroxiination  when  tied  (Fig.  1)84). 
Tlie  anterior  row  of  sntiires — ten  nr  txNvtve  io  nuniher^ — h  now  laid,  but 

[ih/fure  tying  are  drawn  apart  (Fig.  *>h5),  and  an  u[H'ning  of  proper  sixe  is 
made  at  either  side  of  the  primary  sewing  into  the  intestine.  The  sutures 
are  then  tied  (Fig.  i)86)  and  the  opei^atiou  is  completed. 

The  Rttnarhs. — This  method  is  skimpier,  easier,  and  more  quickly  prac- 
ticed than  is  the  preceding.  The  matures  netxssary  fur  the  purpo,<e  .should 
t»e  prepared  in  advance  and  the  neeilles  threaded  Ix^fore  operation  Ixj'gins. 
The  use  of  interrupted  sutures  instead  of  continuous  is  still  another  com- 
mendable measure.  The  submucous  fibrous  coat  is  included  by  the  sutures. 
MaumeJl  proposed  the  invagination  of  the  open  ends  of  the  intestinal 
segments  by  meaus  of  sutures   (Fig.  t»8T)   tarried  out  through  the  anas- 


V\ti.  OST. — Lateral  anastomosis,  MaunseU's  inellitKl. 


fiotic  op-nmg  {*i),  *rhe  cAtreuiitics  of  tlie  invaginatcfl  purtions  are  tied, 
lrop[HHl  into  the  lumen  (h),  the  opening  closed,  and  the  ends  counecteti  by 
a  fttitch  or  two  with  the  contiguous  bowel  (r). 

The  ('umments. — ^It  is  questionable  if  this  be  as  good  or  a  i|uicker  way 
than  sewing  the  open  ends.  The  final  fixation  sutures  are  quite  equal  in  all 
n*8pM'ls  to  tbnst*  I'ln  ployed  in  I  hi'  rmonion  nu^thod  of  closure. 

Lateral  ABastomosis  by  Enterotomo  ((irant).— A  blade  of  the  opened 

instrument  (Fig.  ^JHH)  is  ins4»rted  into  each  segment  of  intestine  and  the 

blades  are  cb>sc*d,  thus  dividing  the  approximated  wall  and  closely  apposing 

the  fM*ritoneal  surfaces  for  sewing,  whieh  is  quickly  arcornplislied  (  Fig.  089), 

Rc*move  the  instrument,  invaginntc  Iheopi^n  ends,  and  cIokc  them  by  sewing. 

The.  JiemnrkA, — The  instrument  controls  the  tissues  admirably  while  the 

isi'Wjng  is  being  done*  and  also  the  hh.^*ding.    It  facilitates  the  procedure  and 

I  in.  withal,  a  commendable  device.     Wffvlh  suggests,  very  proiMjrly,  that  the 

[imijsion  shouki  U>  made  mit  le*is  than  four  inches  in  length. 
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Tlie  pouching  of  tlic  intestine  in  this  instance  constitutes  not  only  a 
useless  (teforniity,  but  also  may  bt^come  highly  objectionable  as  the  seat  of 
fecal  detention, 

Lifiuf holm's  Methati. — Lundholm  presents  this,  a  comparatively  recent 
devi<.'e  fur  intestinal  rtniistomosis,  etc.,  which  has  the  merit  of  being  simple, 
expeditious,  antl  senieeable. 

The  Description  of  Imirument  (Fig.  990). — (a)  L<jngitudinal  grooves 
on  inner  surfaee.s  of  the  blades,  forming  a  rectang^ular  tunnel  closed  at  one 


FtG.  988. — Gnitit\s  outerotoine. 

end  when  forceps  are  loc*ked;  {h)  the  transver?^»  grooves  extending  around 
outer  i-nrfaccs  of  both  blades;  (r)  sharp-pointed  stylet  to  introduce  into  the 
tunnel  fornie<l  by  the  grooves  to  cut  the  intervening  visceral  walls;  {d}  a 
blunt  stylet  for  introduction,  while  hot,  into  the  groove  to  cauterize  the 
already  dividinl  liordens,  obviating  bk-eding. 

The  Introduction  and  Adjitstmcui  of  Instrument;  Beginning  Sewing 
(Fig.  901,  a,  6,  c). — One  blade  of  the  forceps  is  piercing  the  gastric  or 


Fm.  989.— Grant's  instraineiit.  operation  for  UterrJ  uuistciinaBiB. 

tntestinal  will,  being  feciinely  held  in  position  hy  tying  the  puckering  Ugft- 
ture  abeadj  placed  for  the  purpo8?e  around  the  openings  into  one  of  the 
groorm  of  tbe  blade  (a),  which  devict?  a1i^  prevents  the  Irakage  of  stomach 
or  intestinal  coiiteDt&  Tbe  other  hlade  (Fig,  091,  h)  h  l>eing  carried  into 
the  inteictine  through  an  opening  al:?a  giiankHl  hy  a  puckering  Ugatnre. 
The  opraing  ia  held  by  an  as^islant  so  as  to  readily  admit  the  end  of  the 
vitlmt  danger  of  injur}'  to  tbe  wall  of  the  gut 
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Fig.  991,  r,  the  forceps  are  introdueod  aud  locked,  tln^  viscera  approxi- 
nmird,  and  the  upjM.^r  sidu  of  the  iii.^truineiit  exposed  to  view.  A  white  con- 
linuoug  silk  suiure  going  through  all  the  eoali^  of  the  viscera,  drawing 


Fig.  900. — Lueidliohii's  fon-^ps,  for  Lntcatiual  aiiimt-omosis. 

them  over  Ihe  l>lade,  i.s  Ix'ing  covered  in  bv  a  black  catgut  i^uturc  not  going 
i>o  deep.  The  ends  of  Ijoth  suhin^s  are  left  long  for  tying  within  the  eor- 
resj^mding  ends  when  the  sewing  i^  cinnpleti'd  iit  the*  jK^nt  of  l»L*giDning. 

The  Corn  phi  ion  af  ^^etrifuj  fuul  Ik  vm  oval  of  ItLstruntfttf  ( t'ig.  IVJ'i,  <f), 
— The  under  surfaoe  of  the  instrument  is  turned  up  to  permit  the  sewing 


I  jci.  VHJI  — LuiidlioliM's  inclliod  of  intestinal  anastomoeis. 

With  silk  to  Ik?  completed  uj»  to  X*  wlun*  the  suturr  i.«  tied,  followed  hv  the 
carrying  (*f  thn*e  Umse  sttteheg  around  the  instrument,  ending  at  the  start- 
ing point.     The  black  eatgnt  suture  i«  et>nipleted  to  the  piiid.  tlun^e  tied 
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and  left  loDg,  At  this  time  th«  stylet  is  pushed  along  the  grooves,  severing 
the  interv^^ning  walls  of  the  viscera  and  the  purs^o-string  ligatures.  The 
heated  lauterizioii:  slyk't  should  follow  iiiniirdiately  after,  if  hseinorrhage 
be  feared. 

Fig.  9\>2,  e. — The  iusirunients  and  the  severed  puckering  ligatures  are 
taken  away,  and  it  remains  to  turn  iu  the  borders  of  the  o]>ening  and  close 
it  by  the  eirenlnr  stitclies  already  placed,  when  the  two  ends  of  the  silk 
sutures  are  tierl  together. 

The  Rf'tHttrks. — In  this  method  the  restraining  agenl  should  be  applied 
at  tbe  nutiT  limits  of  the  euiptied  segmuut,  wlieu  possible,  for  greater 
sccuritv  airaiust  in  feet  ion. 


Fio.  992. — I.undholm's  method  of  mtesliiittl  anastomcwis. 


The  length  of  the  opening  eon  l>e  regidated  by  the  distance  nf  tlu^  intro- 
dnetiou  **f  the  blades.  Vessels  of  threatening  size  should  he  avoided, 
liienujtrrhage  can  Ijm^  prevented  by  tbe  sewing*  tbe  pressure  of  tbe  bbules, 
and  by  the  cauterizing  effect  of  the  stylet.  Lundholni  reports,  of  hia  own, 
live  gastro-entero.stomies  and  a  lateral  anastomosis  of  the  intestine,  with  an 
eiUero-annstoiiiosis  in  each  (d'  four  stomach  cases,  with  no  death. 

Lateral  Implantation  is  (he  result  of  imitating  the  analnmieal  arrange- 
ment of  the  jniiction  of  the  ileum  and  colon,  Tlie  end  of  t!ie  iknuu  is 
treated  as  de>teril>ed  in  Senn's  method  of  etid-to-t*nd  joining  by  aid  of  the 
rnbbiT  Irand  (  Kig.  l^^h).  A  longitudinal  slit  is  then  made  in  tlie  colon  and 
a  tjuilt  stitrb  is  intn>dy<rd  jiriinnriiy  al  (lie  borders  of  (Iu*  slit  (  Kig.  !M>M) 
or  by  the  way  of  (!ie  o|irn  cod  of  tbe  bowel  through  either  Inirder  uf  the 
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T'.)r> 


Fjg,  9(13. — LatfTul  inipliuihilion  Ity  tiircct  ?icw* 
iu^,  or  ihrougli  tlie  *}\Mm  end  uf  tlu'  colon. 


Blit,  thence  through  either  hide  of  the  ^;mall  jn'oximat  i-inl  of  the  gut;  liv 
these  means  the  proximal  eiul  is  drawn  into  the  large  inlestiiie  in  such  a 
ijiaiiiUT  as  to  cause  invensmn  of 

the  iMirdera  of  the  o^Kmiiig  in  *  "^ 

the  eolon,  Ihuis  bringing  in  eon- 
tart  with  each  other  the  serous 
siurfacfs  of  the  rej^peetivo  intes* 
tiuf^,  whieh  iin^  then  joiue^l  by 
a  eontinuous  suturt*  ai>plied  at 
liie  l>order  of  external  eontact 
(Fig.  %n). 

Idauwieirs  Method. — ^If  the 
end  of  the  eokjn  be  open,  one 
cran  proc*eed  us  follows  i  Pasi^ 
long  8ilk  ligatures  (four  In  all) 
through  the  ileum  from  within  outward^  I  hen  through  into  the  ei>lon,  iimr 
to  the  edges  of  each  of  these  intestinal  openings  (Fig.  995,  a,  b,  c,  d) ; 

tie  them  firmly,  and  pas;s  the 
ends  through  the  slit  in  the 
eolfui  and  out  tlirough  its 
open  end  (Fig.  ^l^C,  a,  b, 
</) ;  seize  them  with  fora^ps 
and  hy  gentle  triMi^tion  in- 
vaginate  the  apposed  borders, 
t^iusiug  thciti  to  appt^ar  he- 
low  at  the  open  end  of  the 
gut  (Fig.  1>9T)  ;  sew  the  \mT- 
ders  as  in  Fig.  !>t2I> ;  disin- 
vaginate  carefully,  close  the  end  of  the  colon,  and  fortify  the  line  of  junc- 
tion externally  with  H*vpral  sutures  that  include  the  sero-muscular  coats 
of  the  intestinal  walU  (Fig.  ni)8). 


Fit;.  W4, — LaU-nil  implutitalioti,  union  etimpleti?ti. 


Fto.  m^.  Fig.  IHHk 

Fin.  0415, — ljit<*ml  iniphoitntion^  Mnunscll's  mc^thod,     n,  h.  r,  tL  Sntiirc^s  in  poj^itioti. 
Fi<a,  !>%> — Ijitoral  impluhtntion.  Mnnns4^ir>  Tiicthod.     <i,  h,  ti.  Sutures  ciirriLHl  thmugh 
opt'ii  cud  of  colon,     c.  Sutun*  rfmiuninj;  behincl. 

A  ihaire  of  (he  preceding  measnres  will  depend  very  much  indiM-d  on 
the  skill  and  exiK*rience  of  the  operator,  and  the  condition  and  environ- 
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mcmts  of  the  patient,  U  i\\v  condilion  of  tho  patient  demands  rapidity  of 
lU'linn,  ( jthrr  llic  Murjiliy  Imttr^ii^  t\\v  bone  liobliiri*  tin'  *^  enishnliir ''  bnltlmi 
iind  i\hiUiitiL"irs  method  ean  lie  employed,  de]>ending,  of  eourse,  on  tlie  prepa- 
ration and  praetical  wisdom  of  the  operator.  If  the  time  be  not  pressing, 
and  the  surgeon  l>e  favored  with  nimhh}  and  practiced  lingers*  the  union  by 
sewing'  iji  tlie  methinl  par  excel hmre  for  adoption.  It  is  iinposfiihle,  how- 
ever, fo  inrheate  any  one  measure  as  proper  for  universal  employment.  The 
securing  of  the  greatest  good  to  the  greatest  numljer  invites  and  encnur- 

ages  the  adoi>tion  of  the  means 
best  fitted  for  tlie  oaj^e  in  all 
respectts?. 


Fia.  1H*7.— Lateral  imnlanlution,  Mjiun- 
seir*  inelhixi.     IkimerM  iin  aiiinntefl. 


Fm,  998,^ — Lateral  i m plan tal ion,  Mayn- 
fiell's  mctlimL  Oppninpi  rkised,  sew- 
"mj:;  iimipleti'il. 


Abdomiaal  Section  for  WoundB  of  Abdominal  Viscera. — Penetrating 
wounds  of  the  alKlominal  vi?*eera,  due  to  gunshot  and  other  forms  of  vio- 
lence, are  of  fre^juenl  occurrence  in  civil  life.  The  hollow  viseera  suffer 
most  frequently,  and  the  evil  effects  incident  to  tlieir  injury  are  prompt, 
pnujoururd,  and  si^lf-evident  Hiemorrhage  due  to  severance;  of  important 
vesisels,  and  |K*ritonitis  dependent  on  the  esca|>e  of  irritating  and  infecting 
agents  into  the  peritoneal  cavity,  are  the  deadly  factors  against  the  influ- 
ence of  which  the  wisest  surgical  contention  so  often  proves  of  hut  little 
u&e  The  innhility  to  promptly  remove  these  agents,  or  master  all  their 
infhu^ntx's,  often  causes  the  efforts  of  the  surgeon  to  appear  useless,  or  even 
destructive,  to  untutoreil  observation.  However,  the  inert*asing  number  of 
favorable  results  in  heretofore  hopeless  cases,  following  prompt,  aggressive, 
aseptic  pr«x^Mhiri\  have  transferred  a  mere  hope  of  success,  based  on  last 
rej^ort,  to  the  tielrl  of  eslahlishi^l  surtjicfd  ncfiou. 

Abdominal  Section  in  Penetrating  Gunshot  Wounds,— The  early  dangers 
in  tins  fi)rin  of  injury  rvlate  to  haemorrhage  and  peritonitis  in  the  order 
mentioned.  Haemorrhage  is  arrested  here  as  in  other  parts  of  the  Ixwly, 
although  with  L'n\Hter  ditViculty  on  acnmnt  of  the  nundKT  and  complexity 
of  the  structun^s  involveci.  For  the  imi|>er  tivatment  of  this  variety  of 
wound  it  rtHjuires,  in  addition  to  thorough  aseptic  procedure^  a  knowledge 
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of  the  point  of  entry  and  the  size  and  direction  of  the  missile,  facts  which 
should  be  carefully  ascertained  before  operation,  if  time  and  opportunity 
will  permit.  The  point  of  entrance  to  the  peritoneal  cavity  is  ascertained 
best  and  safest  by  means  of  a  careful  dissection  made  in  the  course  of  the 
bullet.  The  too  common  practice  of  exploration  of  the  wound  with  an 
uncovered  finger  or  a  prol)e  should  be  either  very  carefully  employed  or 
avoided  entirely,  since  it  is  frequently  unavailing  and  even  injurious  from 
the  first,  and  may  cause  the  introduction  into  the  walls  of  the  wound  and 
into  the  peritoneal  cavity  itself  of  foreign  bodies  and  infecting  influences. 

The  Abdominal  Iticision, — Whether  the  incision  should  l>e  made  at  the 
median  line  of  the  abdomen  or  at  the  seat  of  the  injury  is  a  matter  largely 
controlled  by  the  situation  of  the  point  of  entry  and  direction  of  the  missile, 
the  presence  of  hajmorrhage,  and  also  the  personal  preference  of  the  sur- 
geon. If  symptoms  of  haemorrhage  be  present,  the  median  incision  offers 
the  best  opportunity  for  the  detection  and  arrest  of  bleeding  points  and  the 
removal  of  blood  from  the  peritoneal  cavity.  If  the  direction  of  the  abdomi- 
nal wound,  irrespective  of  the  point  of  entry,  denotes  that  the  ball  has  gone 
toward  the  median  line,  the  median  incision  is  indicated.  However,  if  this 
point  be  outside  the  borders  of  the  rectus  abdominis,  and  the  course  of  the 
missile  be  obliquely  outward,  instead  of  backward,  upward,  or  downward, 
and  symptoms  of  haemorrhage  be  absent,  a  vertical  incision  at  the  point  of 
entry  may  suffice.  Finally,  it  should  not  be  forgotten  that  rapidity  of 
action  and  unobstructed  observation  are  the  essential  requirements  for  the 
prompt  detection  and  arrest  of  bleeding  points,  as  well  as  for  the  detection 
and  closure  of  intestinal  wounds.  Therefore,  an  embarrassing  or  ineffective 
incision  should  be  promptly  supplemented  by  a  better  one  when  circum- 
stances will  permit.  In  either  instance  the  incision  should  be  of  sufficient 
length  and  so  directed  as  to  facilitate  the  requirements  of  the  procedure. 
The  lx)rders  of  the  incision  are  held  widely  apart  by  means  of  suitable  re- 
tractors or  by  traction  sutures  passed  through  their  entire  thickness. 

Ordinarily  the  free  separation  of  the  borders  exposes  to  view  the  omen- 
tum marked  with  evidences  of  traumatism,  as  exhibited  by  the  presence  of 
extravasated  blood,  and  perhaps  of  blading  points.  If  the  wound  be  a  sim- 
ple one,  the  bleeding  points  are  closed  by  silk  ligatures  and  the  omentum  is 
turned  aside  so  as  to  expose  to  view  the  blood,  escaped  intestinal  contents, 
and  intestinal  wounds  that  may  be  contiguous  to  it.  Blood  and  foreign 
nuitter  thus  exposed  should  be  carefully  removed  by  wiping  with  soft 
sponges  or  wipers,  which  are  changed  or  thoroughly  purified  after  each  act 
of  cleansing. 

The  Detection  and  Arrest  of  llanuorrhaije. — Usually  any  considerable 
haemorrhage  will  have  ceas(»d  Ix^fore  the  o])portunity  for  operation  arrives, 
either  by  Nature's  efforts  or  the  death  of  the  patient.  If  there  be  reason  to 
Ix'lieve  that  dangerous  bleeding  still  continues,  prom])t  measures  for  its 
arrest  and  treatment  of  Ww  ]>ati('nt  (|)ji«re  1^0,  vol.  i)  should  be  instituted. 
On  the  other  hand,  if  only  insignificant  bleeding  be  ])resent,  the  examina- 
tion for  intestinal  wounds  should  begin  at  one(\  and  the  bleeding  points 
should  Ix'  arrested  as  soon  as  found.  The  search  in  the  abdominal  cavity 
for  blet»ding  vessels  and  the  control  of  luemorrhage  is  a  jKTplexing  nuitter. 
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especially  if  tin'  denmnd  be  urgent  nod  inti^^^tinul  woundi^  l>e  apparent,  and 
for  the  time  irR'nu'diHbli^  \\v  are  (lisjMised  to  advise  in  siirh  vn^n^  that 
presr^ure  upon  the  aorta  by  means  of  tla*  haiid  parsed  upward  through  the 
wound  to  the  cliaphra|»matic  o])eniug  for  that  vessel ,  should  hv  mmhi  at 
ouee  to  arrest  llie  haMriorrha^as  and,  if  admi.ssiljk%  that  the  prei^sure  Ik? 
Tiiatntainrd  until  the  intestinjil  wounds  are  at  least  temporarily  elosed, 
after  whieh  the  bleeding  points  ean  be  secured  without  the  danger  of 
furtfier  pt.*ritoueal  infeetion  from  this  souree. 

Hjemorrhage  from  wounds  of  the  stomach  or  intestine  (when  empty )» 
the  mesentery,  and  serous  surfaces  guncrally,  can  usually  he  well  cou trolled 
by  meiins  of  hirge»  tine  sponges  or  wi[)ers  jiressed  into  phiee  and  held  there 
by  the  hand  of  an  assistant,  while  the  surgeon  cautiously  releases  them  in 
order  from  helow  upward,  catching  and  closing  the  bleeding  points  with  fine 
silk  thread  as  they  appear.  The  bleeding  points  can  be  secured  by  direct 
ligati*>n  as  in  other  tissues  of  the  body,  or  by  transfixion  and  tying,  trans- 
iixion  ixung  the  more  expedient  in  mesenteric  wounds.  In  the  latter  in- 
stance, however,  the  inclusion  of  vessels  other  than  the  injured  one  may 
cause  localized  gangrene  of  the  intestine.  Murphfj  has  demonstrated  on 
dogs  the  imjjortanrr  of  iheir  paralkd  artery  (jiage  8(10).  Digital  control 
in  visc*eral  repleticm  is  safer  since  in  wo\mds  of  hollow  viscera  great  care 
should  be  exercised  not  to  force  the  contents  out  upon  the  surrounding 
tissue  for  a)>parent  reasons.  If  haemorrhage  be  due  to  injury  of  the  solid 
viscera,  the  exia-dients  of  relief  will  be  somewhat  different  and  likewise 
urgently  demanded.  Ihemorrhage  from  the  liver  is  arrested  either  by 
closure  of  the  wound,  by  sewing,  by  actual  cautery,  or  by  tamponing  with 
iodoform  gauze  (]>!ige  1*74)  ;  the  spleen  luid  kidm-y  may  Iw  treaterl  in  a  sim- 
ilar manner,  or  the  bleerling  points  clamped  for  temporary  control  and  the 
wrmnded  organs  removed  later,  if  necessary,  for  the  arrest  of  hiemorrhage. 

The  Srtnrh  for  Inlc.'ilinul  WotaitU. — Tfie  search  for  ink'stiniil  wounds 
must  be  conducted  with  great  caution,  and  with  the  aid  of  a  good  light 
(Figs,  lit),  vol.  i,  and  1)90,  o).  otherwise  one  or  more  may  ]»ass  tmohserved; 
and  fa?cal  infection,  due  to  escape  of  intestinal  contents,  will  follow  incau- 
tious handling.  After  proper  eoi^trol  of  luemorrhage,  the  loop  of  intestine 
nearest  the  point  of  peritoneal  perforation  is  carefully  raised  and  exann'neil, 
lieginning  farthest  from  the  course  taken  by  the  missile,  pafising  along  and 
closing  eiich  o|*ening  ay  soon  as  found  with  a  suitable  clamp  (  Pig.  J>I*0,  b 
and  A'),  or,  Ix^tcr  still,  jwrhaps,  securing  theui  for  the  time  with  pressure 
forceps,  and  giving  them  in  charge  of  an  assistant.  Any  infecting  materia! 
or  blood  should  be  wiped  away  as  soon  as  noted.  If  it  Ivc*  necessary  to 
remove  thr  intestine  from  the  abdomen  for  examination,  it  should  be  quickly 
surrounded  with  rublxT  tissue  covered  with  aseptic  gauze  saturated  with 
hot  saline  solution,  and  kept  thus  protected  during  examination  and  until 
retwrned. 

The  Vtimmrtitft, — Tf  ihe  escape  of  intestinal  contents  has  already  hap- 

led  can'fnl  moist  wiping  or  a  gentle  stream  of  the  saline  solution  is 
it»cd  to  How  continuously  across  the  ex:indnation  field,  thus  washing  away 
'ous  prrMlucts.  1'hc  aeciih-nta)  passage  of  some  of  th(^  fluid 
Ids  ntM'd  not  br  regardr^fl  with  special  fear  of  further 
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infection,  for  in  such  cases  abdominal  irrigation  is  commonly  employed  as 
a  protective  measure.  The  warmth  of  the  fluid  exercises  a  salutary  effect  on 
the  injured  tissues  and  on  the  patient  as  well.  We  are  of  the  opinion  that 
it  is  better  to  temporarily  close  the  intestinal  wounds  than  to  treat  them 
finally  as  soon  as  found.  By  the  former  method  they  are  secured  before  the 
height  of  peristaltic  action,  excited  by  the  exposure  and  handling,  is 
attained.  This  is  a  manifest  advantage,  since  the  peristaltic  not  only 
changes  the  comparative  relations  of  the  openings,  but  also  causes  further 
escape  and  dissemination  of  infecting  agents.  To  each  of  the  retaining 
clamps  a  string  should  be  attached,  one  end  remaining  without,  to  serve  as  a 
guide  to  the  intestinal  wounds.  If,  after  thus  securing  the  openings,  the 
condition  of  the  patient  will  warrant,  it  is  better  to  eliminate  at  once  from 
the  peritoneal  cavity,  by  means  of  hot  saline  or  sterilized  fluids,  all  blood 
clots  and  infecting  matter,  rather  than  to  risk  the  danger  of  more  extended 
dissemination  of  these  products,  due  to  increased  peristalsis  and  unavoid- 
able manipulation.  It  is  difficult  indeed  to  express  the  proper  degree  of 
haste  to  be  exercised,  except  by  saying  that  each  case  must  be  treated  in 
accordance  with  its  o^rn  demands,  always  remembering  that  an  undetected 
perforation  will  of  itself  almost  certainly  destroy  the  patient.  During  the 
handling  of  the  intestine,  the  coils  adjacent  thereto  should  be  carefully  pro- 
tected from  all  deleterious  influences  by  broad  aseptic  sponges  and  pads,  or 
rubber  tissue. 

The  average  number  of  perforations  in  a  gunshot  wound  of  the  intestines 
is  between  five  and  six.  Contused  and  lacerated  gunshot  wounds  of  the 
bowel  require  the  same  consideration  as  the  penetrating.  The  use  of  hydro- 
gen gas  for  the  discovery  of  intestinal  perforations  is  strongly  advocated  by 
Senn.  In  common  with  many  others,  the  author  is  not  disposed  to  advise 
its  employment  in  the  general  manner  advocated  by  that  eminent  surgeon. 
The  intestinal  distention  thus  caused,  together  with  the  liability  of  extru- 
sion into  the  peritoneal  cavity  of  infecting  intestinal  agents,  may  be  re- 
garded as  strong  objections  to  this  method  of  practice.  However,  the  author 
can  commend  its  employment  when  it  is  addressed  to  a  limited  portion  of 
the  intestineal  tract,  for  the  purpose  of  detecting  not  the  first,  but  rather 
the  last,  or  as  yet  an  undiscovered  perforation. 

The  Repair  of  the  Intestinal  Wounds, — The  proper  repair  of  the  intes- 
tinal wounds  requires  an  anatomical  knowledge,  at  least,  of  the  visceral 
attachment  of  the  mesentery.  The  two  layers  of  the  mesentery  separate  as 
they  approach  the  jejunum  and  ileum,  forming  a  triangular-shaped  space 
about  three  fourths  of  an  inch  long,  with  a  base  about  a  fourth  of  an  inch 
wide,  which  is  formed  by  the  uncovered  muscular  coat  of  the  intestine. 
This  space  contains  fat,  delicate  fibrous  tissue,  and  the  vessels  and  nerves 
of  the  intestine  (Fig.  939).  If  care  be  not  taken  in  sewing  the  intestine  at 
the  mesenteric  border  (Fig.  1019),  especially  in  the  use  of  the  Tjcmbert 
suture,  imperfect  apposition  of  the  borders  at  that  point  will  be  followed  by 
the  escape  of  intestinal  contents  into  the  triangular  space  and  thence  into 
the  peritoneal  cavity  (Fig.  939).  The  terminal  parallel  branches  of  the 
superior  mesenteric  artery  are  found  here,  each  running  dir(»etly  to  a  more 
or  lefts  independent  area  of  intestinal  distribution,  the  shortest  branches — 
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-iM'inij:  !it   n^*'  ti*niiiiialii>n  hC  \hv  ibonn. 


\m'v. 


'  oiir  thin!  **f  an  iutli  1<> 
these  briniL'lirs  arisr  from  lliu  liiiiil  liHi[(s  of  the  iMi'SL-ntiTit*  artery  aiitl  are 
(-i>]iiparativeiy  itni<']Hnuii'tH  of  earh  oilier,  tliv  loops  slioiild  be  treated  witb 
great  eonsideriiliaii,  otiierwise  the  nutrition  of  the  intestine  ma^^  be  iiu- 
pairetl.  Mitrplui  has  shown  that  the  parallel  artery  of  the  dotr*8  howel  will 
nourish  for  forty-ei<j:ht  hours  .six  and  a  lialC  jnelies  of  intej^tine  when  the 
struigfit  branelies  ttiat  snp]*ly  it  are  tieti.  However,  if  the  eireulation  of 
this  and  the  correspondinii  straight  terminal  vessels  Ix'  arrested  by  ligature, 
gangrt*ne  of  the  intestine  will  ensue  if  the  eireulation  of  more  than  half  an 
inefi  of  the  intestine  l>e  involved. 

The  thivlneas  of  the  mnsvitfar  rottt  of  the  intestine  varies  in  ditferent 
Bubjects  and  in  different  parts  of  the  organ,  Ix'ing  thiekest  at  the  upper  part 
of  the  jejunum — one  twentieth  of  an  ineli — and  thinnest  at  the  lower  por- 
tion of  tlie  ileun^' — one  fortieth  of  an  iuelL  The  submucous  fibrous  tis»sue 
is  an  iuiijortant  element  of  strength  in  sewing,  sinec^  it  is  tough  and  imper- 
vious to  air  or  water.  The  iuiportanee  of  ineluding  it  within  the  stiteh, 
and  its  proximity  to  ihe  mucous  membrane  and  glands  witldn  the  intestine, 
emphasize  the  neeessity  of  eautious  teehnitph'  in  sewings  to  obviate  involve- 
ment of  tile  intestinal  lumen.  Utdtifvil  emphasiiies  lh(»se  faets  ])rofoundly. 
Camhrie  n<?edles  armed  with  colored  silk  should  Iw  employed  for  intestinal 
sewing  (Fig.  IHMK  e).  'I'liese  needles  separate  rather  than  sever  the  tissue, 
thereby  limiting  the  liability  to  lueu\orrhage,  and  providing  a  small,  firm 
stitehhole.  The  use  of  colored  silk  enal>les  the  surgeon  to  quickly  distin- 
guish the  sutures  and  tlie  silk  threntl  as  well.  Fine  aseptic  thread  *>f  any 
variety  of  to\'tnre  can  ho  emph>yed  in  easc»s  of  emergoney. 

The  siHU'idl  hfi porftutre  of  thr  intestlnftl  woufith  relates  to  their  nature, 
size,  contiguity,  and  situation.  Lairrated  and  etuituseil  wtninds  eharacter- 
i?:e  gunshot  injuries  of  the  int(*stine.  If  the  impingement  In*  but  trifling,  a 
contusion  is  caused;  if  greater,  laeerattuu  ensues  with  or  without  |>enetra- 
tion;  if  the  latter  happen,  the  intestinal  mucous  membrane  protrudes. 
Size  and  eontiginty  are  imjHJrtant  I'lements,  since  wounds  of  hirge  size  and 
contiguous  to  important  structures  often  reipnre  sterner  measures  of 
treatment  than  do  their  autilhcscs.  The  situation  of  the  intestinal  wound 
is  of  nuijor  im|)ortancc,  and  often  measures  the  <lislanc*c  between  simple 
exj)edrtious  ofjiTalive  procedure  and  the  reverse  of  tins  practice. 

fit  the  rr/Kiir  uf  the  lit  leaf  hial  won  nth  a  strict  aseptic  ri'tjimr  must  be 
practirixl :  abundant  s|iongrs,  gauzes,  hot  saline,  and  inedieattnl  sofulitms 
must  be  prepared  and  at  hand.  Numerous  aseptic  towels  moistencil  with 
ascj>Hc  tlukls  should  environ  the  immediate  seat  of  the  operation  and  lie 
changed  whenever  soiled,  [t  may  be  well  to  repeat  lliat  active  sfionging 
of  a  serous  surface,  and  the  application  thereto  of  solutions  of  corrosive 
gnhlimate  or  carbolic  acid,  produce  a  traumatic  etfect  on  the  epithelium 
which  not  only  provokes  inflammatorv^  action,  but  impairs  the  physiologic 
functions  of  serous  structures,  thus  hastening  the  onset  of  rleleterious 
processes  and  weakeniTig  the  power  of  resistance  and  restoration.  The 
|>ortion  of  intestine  undergoing  re]iair  is  isolated  by  means  of  soft,  flat 
sponges  wet  with  the  hot  saline  srdution,  or  by  gausie  pads  (Fig,  7^1,  page 
BJi,  vol,  i)  similarly  treatiMl.     Infecting  agents  are  carefully  wiped  away 


OI>KRATIONS  O?^   VrSCERA   COXNECTED    WITH    PERITONAEUM.      SOI 


I 


h'lu.  {m). — Instruments  employed  in  mtestmnl  rcpiiir, 

<i,8ralpel  nnd  liiKionrie!^.  ft.  Forei pressure,  r.  N(H*cllt*  fomps.  iL  Scls-eftrs.  r.  XeetllL^s 
IbrtiwItMl  willi  n>|<»rp<l  silk.  /.  n\iltt»or  tl«*ue  anuiiul  wifkini;  for  cimiiiiijie.  and  fi 
piece  of  rubber  tissue,  h,  Olji-ss  jnul  nibber  dmitrniip  tubes.  t\  Sjwttip»-liokIer. 
1,  Tenaruln.  k.  ('InmpH  for  inlestimil  opt^ninips.  /.  l>is«eetini:  and  niontb-t<xiih 
lanrjv^  m.  Unblit'r  band  and  i\*iti:nt,  n.  Sponfje  witb  Hiring  nttftiiunent.  o. 
\  'lit.     The  tu't'hflrnf  litfht  rinvv  liids  iiur  In  exeel  all  olliersji  ft»r  this  pnrpKie. 

I  1  re  v\ii  in  drmnjijje  iis^enti^  In  suit  tlip  «»|XTator 
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Uy  a  soft,  clean  spongi*  or  wijkt;  i\n-  ioh^^tiiiMl  coiik'nts  are  pre>;setl  away 
from  the  o(H*ijin,Lr  aiul  rvlained  Uy  agents  duvisL-il  for  th*"  jnirpyse  (Fig. 
lOiMi),  or  by  the  thumbs  aiul  fm^^cTs  of  the  j^urgwu,  or  hy  an  assistant 
{Fig.  1009),  who  thereafter  cart^fuUy  holds  tht*  intestine,  with  the  lumen 
eon1|>^•^^ed    in  n  convenient  nutnner  for  the  o]K-rator. 

After  inversion  of  the  protruding  lips 
of  the  wound,  penetrating  woyuds^,  at  all 
ai?p4icts  of  the  intestine  except  the  meseu- 
teric  border,  can  lie  properly  closed  by  the 
continuous;  suture  of  Dupuytren  or  Cash- 
ing (Figs,  !MI9  and  lUD),  the  latter  bcMUg 
the  more  hidden  when  drawn  in  place,  Tiie 
interrupted  sutures  of  Lembert  (Fig.  914) 
and  Halsted  (Fig.  919),  while  equally  effi- 
cient»  are  less  quickly  a]»plied  than  the  con- 
tinuous varieties.  Interrupted  sutures  are 
placed  from  a  sixth  to  a  tenth  of  an  inch 
apart,  and  should  include,  like  the  other 
varieties,  the  eubmneous  fibrous  tissue  of 
the  Imwel.  Xot  infrequently  two  rows  of 
sutures  are  applied;  the  hrst  is  interrupted, 
the  last  is  usually  continuous,  and  pene- 
trates the  tissues  less  deeply  than  the 
former,  which,  when  tightened,  it  entirely  obscures.  As  already  statetl 
tpage  T54),  less  i?uiiortiince  i^  luiw  attached  to  intestinal  stitch  per- 
foration than  fornuTly.  After  closure  the  surface  is  sopjjed  clean  with 
the  Baline  fluid  or  sterilized  water,  and  a  small  amount  of  iodoform 
is  sometimes  applied  with  the  finger  along  the  line  of  union.  The  ojhi- 
tused  wounds  should  he  treated  in  the  same  nuinncr  as  hicerated  wounds, 
because  the  contused  iwrliou  is  liable  to  slough  and  expose  the  patient  to 
peritonitis  and  all  of  its  dangers.  Either  hngiiudimjl  or  iranscer.se  viosure 
of  an  htfrslitml  woufid  ran  be  praelived;  the  former,  however,  should  not 
be  employed  at  the  mesenteric  border,  or  elsewhere  wlien  the  lumen  of  the 


Fro,  lUOO.— I.ciulHTt^s  h»t<!rnipted 
autvire. 


F I  o .  1 OC)  L — I  .on  j^  t  nd  i  mil  division  n  f  t  n  i 


■  defect.     Sutures  p! tic  til  fur  union. 


bowel  is  reduwd  by  the  sewing  to  less  than  one  half  of  its  nor  ml  size  (8enn), 
and  even  then  on  the  whole  it  is  wiser  to  resect  if  circumstances  will  justify 
the  act.  Transverse  sewing  interferes  with  the  nutrition  of  the  Wnvel  less 
than  the  longitudinal,  especially  when  contiguous  to  the  mes^^nterie  bor- 
der.    If  this  Ijorder  or  the  mesenterv  he  wounded  so  as  to  destroy  the  cir- 
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rulatioR,  resection  of  ilu*  intei^thR*  cH>rK*sfmntlin^  to  tlii'  scat  ^)f  the  injury 
must  Ix*  practiced  on  account  of  iUv  iiiiuiini'ot  ilsiii^rtvr  of  sloti;:hiiig.  A 
limited  injury  may  be  repaiR'd 
by  trann verge  ^?wing,  fiupplL*- 
rnente<l  pi-rhajis  l>y  the  union  of 
the  end;?  and  borders  of  a  lon- 
gitudinal incision  ( Fig.  1001 ) , 
so  a&  to  ctiusc  moderate  bend- 
ing or  elbowing  of  the  i^nt 
(Fig,  lOO'i).  If  a  large  open- 
ing, or  a  slough,  or  numerous 
contiguous  injuries  of  this  nature  bo  |>re?ent  at  tin*  fne  lK>rt1er  of  the 
intestine  (Fig,  1003),  proper  repair  can  he  eonsiim  mated  by  I  be  process 
of  **  elbowing"'  (enteroplasty,  page  8*^0),  either  with  or  without  removal 


FiG-  1002-— Tranff\'er8e  sewing  for  repair  of  do 
ff^ct.  l.onjritinlinfil  division  ot  defect  tumetl 
in,  caasing  sligbt  elbowing. 


1003. — Repiiirby  decided  elbomog.     o,  6,  c.  Borders  of  defects  trimmed. 


hd  damaged  tissue.  An  incision  two  or  more  inches  in  length,  aeeorrl- 
ing  to  the  area  of  the  injury,  is  m;ule  lengthwise*  in  the  gut,  the  center 
eorri'sponding  to  that  of  the  injury  (Fig.  1001).  The  hittor  is  then 
rcpiured  at  either  aide  of  the  incision  by  sewing  (Fig.  1004),  after  which 

the  bowel  is  bent  or  "elb*>wed," 
so  as  to  bring  corresponding  por- 
tions of  the  longitudinal  ineij^ion 
in  contiu't  with  each  otlier,  in 
whicb  [msition  they  are  united. 
This  plan  turns  the  defects  in- 
ward and  still  maintains  a  proper 
sized  lumen,  thus  obviating  the 
necessity  of  resection  of  the  intes- 
tine, a  manifestly  dangerous  al- 
ternative in  the  presence  of  in- 
evperience  and  pressing  demand. 
Elbowing  should  not  Ix;  practiced 
at  the  lUi^senteric  tmrder  on  uc- 
^      ,rtft-     t>  I       I     -I  J     II      '         count  of  the  operative  diihculty, 

Fio.    1(XH,— -Uvpnir    l*v    decided    eiUiwin^.        .       ,  ^    i         i  -  .         i^ 

fl,  h,  €,  Borden  in  poi^itioa  for  «?wing.         hh'  dnnger  of  sloughnig  attending 
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i^  iiDd  also  tli(^  lialnlity  *»f  siibstHjin  iil  kirtkiii«r  of  tlie  gut,  uouv  of  vrhii  li 
conditions  iiri-  pronoinu-(^(l  In  ci»iiV(^vdKirdt*r  I'lliowing. 

Chapni  udvi.^r'd  t^t itching  over  tlir  arrjt  of  an  impending  [HTf oration  the 
surface  of  a  contiguons  intestine.  This  is  an  ingenious  proposition,  and 
may  no  doubt  prove  effective  under  speeial  eontriimting  cireumfitances. 

In  troutifls  of  Ihr  omenttna  fntfj  mcsrffti'rtf  hjciiiorrhage  is  arrested,  the 
borders  of  the  wound  are  inviTtnh  and  tlit^  o|>ening  is  closed  bv  sewing.  If 
the  omentiun  be  greatly  damaged,  or  if  it  and  the  mesentery  are  infiUrated 
mlh  blood,  the  omentum  is  removed  at  the  seat  of  injury  after  ligature 
with  silk  and  any  0[>ening  in  it  closed,  and  the  wound  of  the  niest^ntery  is 
closed  after  the  evacuation  of  the  extra vasated  blood  and  the  arrest  of 
ha^morrluige, 

ResectioE  of  the  Small  Intestiue  ( luiterectomy). — In  those  cases  in 
which  the  injury  is  too  extensive  to  adndt  of  siuij>le  means  of  repair,  or  the 
circulation  of  the  mesenteric  Imrdcr  is  destroyed,  or  extensive  disease  has 
taken  place,  etc.,  the  rcfuoval  of  a  portion  of  the  intestine  becomes  neces- 
sary. The  amount  to  be  removed  may  vary  from  half  an  inch  to  many 
feet.  In  cases  of  multiple  injury  of  the  intestine,  it  is  wiser  to  perform  a 
single  euterectomy,  even  thougli  a  limited  amount  of  uninjured  intestine 
be  sacrificial,  than  to  practice  double  enterectoniy  with  the  view  alone  of 
saving  a  greater  amount  of  intestine,  for  tlie  ujifavorahle  intiucnce  of  time 
and  exposure  on  the  final  ont<'ome  of  the  ease  is  of  greater  significance 
than  the  sacrifice  of  the  intervening  uninjured  |>ortion  of  tlie  U^wel. 


Fio.  1005. — The  pfftH't  of  distent ioh  uu  union  with  iid^^miptfHl  suture, 
trillion,     h.  AftiT  iidilitiomd  suf  urt's  athiiMi. 

The  resecti«m  of  intestine  is  not  a  dinicult  procedure,  but  the  repair  of 
the  resulting  Monnd  is  quite  another  matter.  Milliners'  needles  (Fig.  t»Bt*, 
€),  with  points  suflieiently  blunted  to  permit  easy  reeognition  of  the  pierc- 
ing of  the  submucous  llbrous  cnnt,  armed  with  fine  twisted  aseptic  colored 
silk,  are  the  best  fi»r  sewing.  When  circumstances  will  permit  two  lines  of 
sutures  are  usually  employed,  one  the  interrupted,  the  other  thc^  continuous 
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vari«»ty,  the  laj^t  of  wliich  i.s  oiitermnst  .niil  pin|M'rly  cuuties  eoncf-almcnt  of 
the  former.  Botli  sfuml*!  he  rautiniisly  ti^^htejitMl  set  a.*  not  to  strangle  iha 
iuelude<]  tissues.  Dilforeutly  arran^t'd  isiiturt'i?  used  conibinedly  give  greater 
security  than  do  fiitrularly  arranged  onej^.  77^/'  intcrrnphuf  sHlure  jwrwils 
distention  at  the  seat  of  sewing  (  Kig.  tl)ur»),  Uw  ronfinuous  hinders  it;  the 
interni|>ted  eonlrihutes  Init  little  to  eoniraetion,  the  eontinuous  iimeh, 
unless  great  care  Ijc  exercised  in  its  introduetion ;  the  integrity  of  the  union 
by  the  internipted  is  often  prjietienllv  sitfoeted  f>y  eluHiges  in  etdflier  of  the 


lUCHj.  -Means  (employed  to  re^itniin  iri(*\stiiiitl  ronU-inlvS.  a.  Silf-clowin^  forcopH, 
binder  protected  by  nibtjor  tubing.  tK  lii\\nn\vs  rlamp.  r.  Murphv's  damp. 
iL  MAunsell'saafety  pin  and  sponge  damp.  e.  .tean net's  nihtiiT  tutu*  »nil  fnrrlpn'»- 
aure  cl&mp.    /.  Hcinakc's  damp,     g,  MrLarrn's  damp. 

jnilt  that  i>f  the  e*jruinuniis  is  tnntlo  in^eetiri'  liy  .sMt>tyec|uent  contraction; 
iofeetion  by  eapilhirily  h  limited  in  tiie  interrnt>ted  to  [Jerhaps  a  sinifle 
ftttch,  in  the  eonlinuons  it  may  invaile  tln'  entire  length;  internipted 
iititchea  are  caat  off  independently  of  eacli  other,  the  eontiniioUH  suture 
n^nmini;  nntll  the  final  stiteh  is  lihcrateil- 

It  i.s  apparent,  therefore,  that  the^e  varieties  serve  well  together  and 
that  the  continuous  suture  should  Ix'  iipi>lh'd  last.  The  pushing  asiile  of 
I tk*  contents  of  the  intestine  and  the  ]>rrvention  of  the  return  during  re|mir 
are  matters  of  great  importance.  This  purpose  can  ako  be  accomplished 
by  nu^ani;  <tf  narrow  strips  of  i<Kloforni  gauze  passed  around  the  gut 
IhroBgh  an  opening  made  at  tlie  horder  of  Ific  meseutcTy,  and  tied  (  F'ig. 
M7),  HnWxT  hands  (Fig.  UMl)  may  Ik*  emjdoyed  in  a  simihir  manner 
(Senn).  Flat  pieces  of  giwnge  wrapped  around  the  gut  and  having  their 
end*  pinned  logelher  with  a  safety  piu  passed  i*o  as  to  inelude  the  iHjrder 
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of  I  he  ine.se 
less  effective 


nterv  (Maunsell)   (Fii,^  UK)*;,  J),  are  ellkiL^iit.     Fiimll.v,  thou^jb 
and  eonvenient,  the  fingers  and  thumbs  of  an  assistant  may 

be  culled  into  use  Un*  this  pur- 
pose (Fig.  IIKHO.  Various 
measures  are  advised  to  prop- 
erly (Xintrol  tlie  extremities  of 
the  intestine  during  the  aet  of 
sewing.  The  introduction  of 
traction  loops  at  points  a  short 
disl^nee  from  the  respective 
ends  (Fig.  lODT),  in  such  a 
manner  as  to  cause  parallel 
ridgt^s  through  which  the  needle 
can  })e  readily  passed,  is  an  ef- 
fective and  ever  avaihihh*  means. 
Kofhers  Mr i hod  of  Respc- 
tion, — Draw  well  out  of  the 
pi^ritoneal  cavity  the  jwrtion  of 
intestine  to  he  rcmcjved,  ex- 
posing  healthy   intestine   for  a 


Fig.  1007.— a  methotl  of  oonTml  of  ihp  ends  in 
inteislinal  t^ewirxg. 


convenient  distance  at  either  end  of  the  jni]>aired  part ;  ]mek  carefully  around 
the  exposed  bowel  soft  sponges  or  gauze  saturated  with  the  hot  saline  solu- 


FiG.   1008. — Rett<K'tion  of  tho  !*ma11  intt^liue.  Km^icrs  method,     a.  Line  of  division  of 
omentum,     d.  Sutures  applied.     b,e.  Ubli«|oe  line  of  section*     c.  Diseased  :u^a. 

tioii,  so  that  any  furtlier  peritoneal  infection  will  Ik*  prevfuted ;  press  away 
from  the  resection  area  with  the  thumbs  and  fingers  the  intestinal  contents. 
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and  at  the  limits  of  displact»mcnt  apply  suitable  champs  (Fig.  10Q8)  to  the. 
intestine  at  right  angU's  with  it  ur  with  outward  divergencv  (Fig.  1008, 
Ik  e)  m  a&  to  obstruct  the  lumeu  of  the  gut  and  prevent  the  return  of  the 


Fia.  1000. — Hesertinn  of  intestine,  KorhcV^  method.    6.  Tied  border  of  mesentery. 
a.  First  fixation  suture,      c.  Second  (ixation  suture.       d.   Posterior  continuoua  suture* 


contents  to  the  evacuated  area.  Dividr  the  intet^tine  at  right  angles  with 
fU  long  axis  or  with  slightly  outward  divergence  through  well-nourished 
structure  at  points  about  thn>e  quarters  of  an  iueli  iiijaide  the  elamps  with 
blunt-pointed  geij^ors;  sever  the  ineK'ntery  from  tliu  wall  of  the  bowel  with 
scissors  i»kised  along  the  btise 
of  the  interporitoneal  trian- 
gular space,  catching  the 
bleeding  pointj?  as  tliey  ap- 
fH*ar,  thus  relieving  the  ex- 
ejMtl  jMjrtion  from  its  at- 
iachment^H  and  allowing  it 
to  fall  away  with  each  ex- 
tppmity  tM^eurely  ehuoped 
(Meansi^  the  parts  thorough- 
W,  substitute  fresh  pack- 
ingf^^  ligature  the  mesenterir 
ve«^l!i,  and  turn  in  an<l  hu 
with  continuous  i;uture  tbi^ 
border  of  the  nu'si'ntery 
(Fig.  100® ).  Then  bring 
the  i*ndii  of  the  divided  bowel 
near  togetlier,  pjws  a   tixa* 


FuJ.  ItJlO,— Rt^scH-tion  of  intfMine,  longitudiiml section, 
Kooher*s  nietluxJ.  a.  Anterior  serous  suture 
ktintterl.  ft.  Posterior  serous  sutupi*  knottetL  r* 
ihi'p  suture,  mesenttTtc  utUichniciit.  d.  Deep 
sutiin%  free  hortler. 
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tiun  siiUiro  llimu^h  tlu^  J^itos  of  mestmteric  attachment  of  both  (a), 
aiul  another  tfiroiio;li  tho  tippot^iti^  hunters  at  their  extremitiet?,  to  secure 
aecurate  apjJOi^ition  of  curres|Mmdiii^  parts  of  the  iiitei?tioe  (r).  The 
fixation  sutures  do  [lot  pai^s  through  the  intestinal  walh  but  include 
the  serous  aud  uiusciilar  t^truetures  of  the  intestine  only,  and  wlien 
pulled  on  in  op|tosite  directions  elosely  appntximate  the  divided  end>^ 
tbrou^dioiit.  A  eorUinuou.s  sewiug  (fixation)  is  now  he*^iin  at  the  niet^en- 
teric  bor<!er,  intruding  the  entire  thickness  of  the  intestine,  and  taking 
a  wider  grip  of  the  serous  time  of  tho  niueous  layer  (Fig.  10(M>).  The 
first  loo|>  of  the  suture  is  tit^l  a!nl  the  |)nssive  einl  left  long  for  subse- 
ipieid  use  id).  Then,  beginning  1m  hind,  the  borders  cd'  the  gut  are 
united   Hrinly   together  by  a  continuous   suture   fnrjued  ot"  the  reiuaining 


Fig*   Kill. — Resect i«u  of  illte«tilu^  HidsU*tI's  methcid.     litihbfr  bands  and  presection 

eutun^s  in  ]>ositioii, 

eiul  of  the  h:>o|>,  and  passing  through  the  entire  thickness  of  Ih*'  walls  of  fcbe 
divided  ends  arnund  their  eulire  eireuuiference,  hually  lieing  tied  with  th»^ 
passive  extrenuty,  thus  lirnily  and  securely  closing  the  intestinal  eaiial. 
Cleanse  the  line  of  suturing  and  also  the  ex[M:)fted  intestine,  and  provide 
fresh  packings  if  ueeessary.  Then,  eoruntettciug — knotting,  as  before — at 
the  convex  border   (6,  Fig.   lOKi),  iutrotlnee  an  external   posterior  suture 

along  the  line  of  the  deep  one, 
including  the  serous  and  mus- 
cular coats  only,  tying  it  finally 
to  the  passive  extremity  of  the 
anttTJor  suture  (Fig.  1010,  *^r). 
Then  carry  the  anterior  suture 
around  the  renuiindcr  of  the 
bowel,  finally  tying  it  to  the 
free  end  of  th«^  posterior  suture 
(h).  The  opening  in  the  mes- 
entery is  closed  by  sewing  to- 
gether its  borders,  or  by  folding 
and  stitHiing  it  in  place,  TIk* 
p«rts  are  thm  eleansed  wilb  ImA  saline  solulioTi,  {hv  par-king  is  removed, 
and  the  intestines  are  returned  to  the  abdominal  cavity.  Although  the 
umcous   membrane  protrudes   freely   after   division   t>f   the   intt^tine,    the 


Ki  i.  1012,— Reiection  of  intpsline,  Halsted'^ 
methrMi.     Presort  ion  sutures  tied. 
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protrusion  ghould  not  l>e  trimmed,  the  first  row  of  stitches  being  preferably 
iu^Tted  Uiere.  Two  additronal  external  rows  are  often  applied,  the  first 
the  interrupteil,  tlie  second  and  fitiid  thu  cuntinuou^  I'orni.  If  the  patient 'a 
condition  requires  prompter  action,  the  last  two  only  need  be  employed/ 


1013. — ReiseeUaii  of  intetitine,    Hnlssted'^  method.     Hakted^s  nuiltress  Kutures 

plurod, 

Ilahicits  Method  of  Reset  UatL — TVie  portion  to  In*  reseeted  is  ij^olated 
a*  in  the  fireeedin*(  instance,  aTid  the  eontr^nti?  are  fUL^hed  as^ide  and  retained 
by  niblx^r  bands  earried  around  the  intestine  and  fastened  by  looping 
(Fig.  1011).  The  lines  of  in- 
cision are  so  direet<*d  as  to  secure 
for  each  end  of  tlie  bowel  free 
arterial  supply  wliich  it;  carefully 
proteeted  througlmut  from  in- 
jury. Before  rt»moval  is  begnn 
I  "  pre?k^ction  "  suture^i,  usual !y 
plx  ill  numl^T,  are  intnnlueed, 
jiiAt  outside  of  the  proiM>8ed  lines 
of  dii'ision  in  the  manner  iodi- 
cale<l  in  the  illustration.  These 
K futures  serve  to  bring  the  ends 
together  (Fi;:.  1012),  thereby 
facilitating  the*  final  sewing.  The  mattress  sutnres  are  now  introduced, 
piercing',  but  not  passint,'  through  the  subnuicnns  iil>rous  eoat,  and  tied 
(Fig.  1013).  The  slit  iu  the  roesentery  h  eautiunsly  elof^ed  so  as  not  lo 
impair  the  %'ascular  supply  of  the  intestinal  extremities  (  Fig.  1014).  llal- 
^Uh\  advisi»s  that  the  si'wing  1h^  done  over  a  rublier  hag  which  is  introduced 
lietween  the  "  p resection ''  sutures  and  carefully  inllided.  He  claims  for 
thi^  measure  the  attainment  of  a  higher  order  of  work. 

Some  years  ago  Treves  dt»vised  n  plan  akin  to  lliis  which  lie  subsequently 
dljH>iirdf«d.  For  further  description,  see  Philadelphia  Medical  Journal, 
January  8.  ISOR, 

IhtrrisM  MethaJ  of  Cirealnr  Enferorrhnphff. — After  resection  of  the 
dt**iin^l  fx»rtion  iind  pro|M*r  isobition  nnd  eleansing  of  the  parls,  Harris 
unites  the  divided  ends  in  the  following  ingenions  tnanner:  Thread  each  of 
thrw*  nHMlk*?'  with  fine  silk;  rcFnove  the  mucous  membrane  from  the  distal 


Fio.  101  I. — Rp»pr!,!on  of  intestine,  Hakted 'a 
inethf>d.     Suture:*  tie<J. 
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«?]id  of  the  gilt  for  about  thrw  lifths  of  an  inch  wiih  a  sharp  eiirette,  being 
^nve  to  destroy  the  glands;  Iranslix  at  one  side  of  the  mesentery  at  the 
inner  limit  of  denudation  the  denuded  end  of  the  bowel  with  a  needle;  cause 
the  point  of  the  needle  to  projeet  from  tlie  ealiber  of  the  bowel  a  little 
heyojijl  the  free  edge  (Fig.  1(115);  piek  up  Iransvern^'ly  with  the  point  of 
tfie  needle  {a),  just  to  one  &ide  of  the  mesentery,  close  to  the  proximal  end 
of  the  WweL  a  portion  of  its  wall;  draw  the  nei.^dlc  baek  slightly,  and  tnrn 
the  point  backward  and  round  8o  as  to  invaginate  the  up]>er  into  the  lower 
end,  to  the  point  of  the  lower  limit  of  denudation,  then  pin  it  tliere  by 


Fio.  1015. — (.Hrcular  enterorrhaphy,  Harris's  method. 

piereing  tninsversely  the  eoats  of  the  distal  end  (It)  ;  refieiil  with  the  second 
needle  the  same  action  at  the  eorresponding  point  of  the  opposite  side  (r). 
The  portion  opposite  the  mesenteric  attachment  is  treated  in  a  like  manner 
with  the  third  needle  (r).  Tlie  needles  are  then  carried  through,  the 
stitches  tied,  and  permanent  fixation  is  estahlisbed  {d).  The  exposed  end 
vt  the  bowel  is  then  sewed  to  the  invaginated  part  with  interrupted  or  con- 
tinuous sewing,  preferably  the  foruier,  ns  less  liability  of  contract  ion  is 
encountered.  This  method  of  practice  is  well  conceived,  always  available, 
can  be  quickly  applied,  and  thus  far  (be  use  has  been  followed  by  com- 
mendable resnlts. 

The  use  of  tlie  Morjihy  button,  the  lione  buhhin,  Coffey's  ^M^Viislmhle  *' 
jMitato  bobbin,  etc.,  or  Jlaunsell's  method,  in  lien  of  the  stereotyped  eml-io- 
end  union  by  sowing,  will,  no  doubt,  be  advantageous  in  nmny  instances. 
The  surgemi  w!jo  nnikes  a  wise  selection  of  <jne  of  nuiny  resources  is  pojssibly 
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[iifer  cusitodittii  of  human  life  than  one  who  is  wedded  to  a  single  ex|>odi- 
at,  even  though  it  be  of  his  own  creation. 

The  Treatment  of  the  Mesentenj. — Several  methods  of  management  of 
I  the  n lese  n t ery  a  re  p r a e t  i  eed  :    1 .  1 1  s  d  i  v  i  s  i o n  a  I osi'  to  the  i  i owe  I  (  F i  ^h  .  1  ( H ) S 
and  lUltJ),  the  folding  in  and  union  of  the  border  by  continuouiS  sewing, 

b 

(A 


Via,   lUH* 

FlO*  1016. — Resection  of  intestine,  ruhber  htind«  applied,  a.  Mesenter>'  lii(atun*ri, 
divided,  aiid  remly  to  turn  aside  (Fig.  1017).  L  V-shapetl  piece  sometinieii  removed 
al«iri|i^  with  dis(»:Lsed  area, 

Fia,  1017. — ReseetioD  of  intestine,  mesentery  turned  aside  and  borders  uniteii. 


and  final  closure,  by  sewing,  of  the  opL^ning  left  after  uniting  the  intestinal 
extremities  (Fig.  1017).  This  method  is  one  eo»jinionly  praetieed.  It  has 
I  been  eupgested  that  the  i-ediinchuit  fold  \>v  turned  to  one  side  and  fat^tened 
I  to  tlie  uverhipped  surfaee  by  a  few  silk  sutures  placed  at  the  borders  of  the 
]foUliKl  portion  (u),  2.  The  removal  of  a  triangular  piece  (Fig.  lOHi,  h)  of 
the  mesentery  along  with  the  portion  of  bowel  and  the  stitching  of  the  sides 
of  the  triangle  to  t^acli  otber  after  sewing  of  the  intestine  (Fig.  Jl)18). 
Ordinarily,  the  sidi\s  of  the 
triangle  should  not  exceed  the 
length  of  the  base,  hut  in  oper- 
^ations  for  malignant  disease 
f»f  the  intestine,  for  which  this 
metho<l  ia  especially  adapted, 
iitiended  with  enlargciuent  of 
the  niegenteric  glands,  the  ex- 
tent of  the  outlim^  of  the  tri- 
angle may  fx>  governed  by  (he 
extent  of  the  disease.  This 
method  leaves  a  smooth  me- 
senteric  mirfacc,  e<j«ally  dis- 
!rihut««  intestinal  UMwement*^, 
and  is  artistic  in  its  fmisb, 
Stillt  it  is  thought  to  inter- 
fere with  the  \aseuhir  siipplv  of  ihr  gut  mi>re  tbiin  the  prervding  mi^thod. 
3.  The  removal,  along  with  the  mescntrrie  honhT,  of  a  strip  of  the 
wrottf  coat  of  the  iotrstinr  to  la*  excised,  about  half  an   inch   in  witllh 


Fill.  1018. — ReistH-fion    of  intestine,      rnion  of 
Imrdera  of  mesentery',  Hulatecfa  method. 
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at  either  side  of  the  mesenteric  attac-hment,  and  closure  of  thi^  resulting 
loop  by  getting  the  samo  as  in  the  first  instance.  This  nirtliod  is  more 
ingcnioyg  thaji  practicnl  in  its  Ix^arin^^s.  Miiehell  and  Huttlf'r  have 
devised  an  admirable  stitch  for  the  purpose  of  properly  apposing  the  serous 
luembrane  to  tijc  iioeovered  pari  of  the  Ijowel  at  the  base  of  the  triangular 
s]>ati?  of  the  mesenteric  attaclunenl  (Fig.  ^*31»),  which  at  the  same  time 
athls  mueli  indeed  to  securing  cnd'to-(  nd  nnion  of  the  intestinal  segments, 
tht^ivby  contribnting  greatly  to  the  prevention  of  freeal  extravasation  (Fig. 

The  Cum  men ts. — Having  Lompleted  the  repair,  the  parts  are  carefully 
cleansed,  retnrned  to  p!ace,  and  the  al)ih>men  is  closed.  In  some  instance*, 
howi'ver,  especially  Uiose  in  which  fm-  any  reason  Ihe  intestines  are  over- 
distended  and  appose  return  and  c^mtinement  in  the  abdiuoen*  their  con- 
tents ehould  be  discharged  through  oru*  or  more  free  incisions  made  at 
proper  joints  in  the  longitudinal  axis  of  the  gut   with  a  scalpel     These 


13^ 


Fig,  1019* — Mitehell  and  Hiiater'a  auture  for  closure  of  atfached  Ixirder  of  meaoiitery. 

ineit^ions  eiin  be  easily  closed  Ijy  intestinal  sewing,  McCuiih  practices  the 
injection  of  a  solution  of  magnesium  sulphate  into  the  howel,  before  closure 
of  the  incisions,  with  exceUent  results,  Uotrhkiss  introduces  the  magnesia 
into  the  stomacli  after  washing  out  to  ameliorate  the  vomiting  following 
anfesthesia.  Puncture  nf  the  intestine  with  a  trocar  is  much  less  effective 
and  quite  as  dangerous  as  the  free  incision.  The  spreading  over  the  intes- 
tines and  carrying  beneath  the  lM>rders  of  the  wound  an  aseptic  towel, 
thereby  forming  an  extemporized  wall  for  the  better  return  of  the  dis- 
tended infest int'>  tft  the  aiidoniinal  cavity,  is  a  practical  measure  highly 
commended  by  Murphy.  The  raising  upward  with  traction  sutures  of  the 
Iwrders  of  the  abdouiina!  incision*  thereby  forniin^^  a  funnel-like  opening, 
is  often  soon  rewarded  by  safe  return  of  the  distended  bowels.  The  toilet, 
drainage,  and  closure  of  tlie  abdominal  cavity  has  been  considered  already 
imdcr  the  head  of  Alidominal  Seel  ion  ( [)agc  T4o  vl  .srfj.). 

The  i'rraiutiorts. — If  the  condition  of  the  fuitient  will  permit,  ovcrdis- 
tention  of  the  intestine  from  any  cause  slmuld  be  relieved  through  an  inci- 
sion into  the  injured  ♦^r  diseased  loop  before  re^^ection  is  attempted,  to 
avoid  the  greater  changes  of  infection  incident  to  the  presence  of  the  dis- 
tention during  repair,  and  also  to  vScHiire  the  manipulative  advantage  of  it8 
absence  at  this  time.  The  thorough  elimination  of  the  (contents  of  a  dis- 
tended intestine  by  means  of  free  irrigation  of  the  ca\nty  of  the  Imwel  with 
the  hot  saline  solution  is  to  l>e  commended  when  praeticalde.  Punctures 
made  for  the  purjMist' of  rlimiiiatinL'  the  ixas  from  ;in  o\>rdisteiidt d  intestine 
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should  be  promptly  closed  with  a  suture — in  fact,  it  is  wise  that  the  suture 
intended  for  this  purpose  be  laid  and  pushed  aside  before  the  puncture  is 
made,  otherwise  the  paralyzed  and  overdistended  state  of  the  bowel  wall 
will  permit  of  precipitate  escape  of  the  contents.  While  the  stereotyped 
abdominal  incisions  usually  meet  the  demands  of  a  case,  still,  it  is  impor- 
tant to  remember  that  their  extent  and  direction  should  conform  to  the 
demands  of  close  inspection,  prompt  manipulation,  and  thorough  elimina- 
tion of  infecting  agents  from  the  abdominal  cavity.  Flushing  of  the  cavity 
for  removal  of  blood  clots,  intestinal  contents,  etc.,  is  commendable,  except 
in  the  presence  of  circumscribed  infection  (page  745),  then  flushing  is 
likely  to  cause  diffusion  instead  of  elimination  of  infecting  agents.  In 
any  event,  in  established  localized  infection,  thorough  wiping  away  of  this 
infection  should  precede  flushing. 

The  Results. — The  modern  methods  of  procedure  in  gunshot  wounds  of 
the  abdomen  result  in  about  sixty  per  cent  of  recoveries,  as  compared  with 
ninety-five  per  cent  of  deaths  following  the  old  non-operative,  expectant 
method  of  treatment.  Twenty  per  cent  greater  rate  of  recovery  attends 
operations  made  during  the  first  five  hours  of  the  injury  than  in  those  made 
from  fi\Q  to  fifteen  hours  later.  The  results  of  intestinal  resection  for 
chronic  causes — those  not  attended  with  the  acute  peritoneal  infection  that 
so  often  characterizes  gunshot  wounds — are  better  than  for  gunshot  wounds 
alone,  and  may  yet  be  much  improved  by  earlier  diagnosis  and  prompter 
operative  effort.    The  Mauser  weapon  is  less  fatal  than  the  older  arm. 

Gunshot  Wounds  of  the  Duodenum. — Owing  to  the  intimate  relations  to 
the  duodenum  of  the  stomach,  pancreas,  liver,  etc.,  wounds  of  this  bowel 
are  often  complicated  with  injury  of  the  contiguous  viscera,  and  therefore 
are  correspondingly  dangerous.  Wounds  of  the  duodenum  alone  are  not  so 
critical  as  those  of  the  smaller  intestines,  since  the  upper  two  or  three 
inches  of  this  portion  of  the  bowel  are  intraperitoneal,  the  lower  two  thirds 
being  covered  only  in  front  by  this  membrane.  Wounds  of  the  upper  part 
of  the  duodenum  are  treated  like  those  of  other  intestines  similarly  asso- 
ciated with  peritona?um.  A  wound  of  the  surface  uncovered  with  perito- 
naeum, as  at  the  lower  two  thirds  of  the  gut,  should  be  closed  with  great 
care,  scnipulous  cleanliness,  and  reinforced,  if  possible,  by  the  utilization 
of  adjacent  serous  covering  so  as  to  bring  serous  surfaces  in  contact  the 
same  as  elsewhere  in  intestinal  sewing.  Wounds  of  the  posterior  surface  of 
the  lower  two  thirds  of  the  duodenum  are  obviously  retroperitoneal  in  char- 
acter, and  therefore  less  immediately  dangerous  than  when  communicating 
directly  with  the  peritoneal  cavity.  However,  repair  here  is  difficult  on 
account  of  the  absence  of  serous  surfaces ;  on  the  other  hand,  infection  is 
greatly  hindered  for  this  reason,  and  drainage  can  he  established  posteriorly 
without  involvement  of  the  serous  cavity  in  front,  if  necessary.  Unless 
painstaking  care  be  exercised,  |>enetrating  wounds  of  non-serous  surfaces 
^ill  escape  notice. 

Gunshot  Wounds  of  the  Large  Intestine.— Wounds  of  the  large  intes- 
tine are  less  frequent  and  fatal  than  are  those  of  the  small.  Wounds  of  the 
transverse  colon  are  more  fatal  than  those  of  the  ascending  and  descending 
portions,  because  of  its  greater  peritoneal  environment.     Wounds  of  the 
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large  intestine  can  be  divided  practically  into  those  involving  the  serous  and 
tho^e  involving  the  non-j^erous  siirfa«*s  of  the  gut.  The  former  are  closed 
the  same  as  in  the  small  intestine;  the  latter  in  the  carefnl  nninner  that 
cliaracterizes  the  j^ewing  of  noii-seroii!?  ^iirfaeus  of  other  parts  of  the  intesti- 
nal eanal  (page  TiiLJ  ei  seq.).  The  introduetion  into  the  bowel  of  ordinary 
air  by  means  of  an  old-fashioned  bellows,  or  by  blowing,  even,  through  a 
rnblxT  tulu'  with  one  end  in  the  rectum,  can  Ih«  employed  for  detection  of 
ohst-nre  wounds  id  tlie  colon  in  lieu  of  ini^ulflation  with  hydrogen  gas.  In 
iinconip!ieated  wounds  of  the  large  intestine  an  incision  in  the  median 
line  is  usually  not  necessary,  A  vertical  one  at  or  near  to  the  linea  semi- 
lunaris, siijifktemeuted  when  necessary  by  auother  carried  outward  and 
downward  toward  the  spine,  affords  ample  opportunity  for  examination  and 
re  J)  air* 

The  Results, — The  rate  of  recovery  after  operation  for  gunshot  wounds 
of  tlie  large  intestine  exceeds  that  of  the  small  by  three  or  four  per  cent. 

The  nfter-lrealment  in  gnnshot  wounds  is  not  csfK^cially  dissimilar  from 
that  for  other  grave  intestinal  operations.  Tlie  iee-water  coil  can  be  applied 
to  the  abchmteu  with  ailvsmtage  in  these  cases. 

Stab  Wounds  of  the  Abdomen* — In  stab  wounds  of  the  abdomen  one  of 
the  jnijHirtant  duties  is  to  determine  if  the  [leritoneal  cavity  has  Wen  en- 
tered, wbicii  is  accomplished  in  the  same  manner  as  in  gunshot  wounds. 
Not  infrequently  the  escape  through  the  wound  of  omentum  or  intestine 
settles  the  fact  at  once.  In  pros[RTtively  estimating  the  extent  of  tlie 
injury,  the  nature  and  characteristics  of  the  penetrating  agent,  together 
with  the  direction  and  force  of  the  blow,  must  he  dcternnncd  when  iMjssi- 
ble.  The  asct.^tainmeut  of  these  facts  need  not  take  additional  time,  since 
it  can  be  rapidly  gained  during  the  preparatory  steps  for  the  operation, 
whieli  stejjs  are  fn'<[uently  made  the  more  comjirehensive  by  reason  of  the 
knowledge  tltus  gained.  The  primary  incision  is  commonly  made  at  the 
seat  of  the  injury  down  to  the  jwint  of  jK^netration.  All  haemorrhage  is 
am*sted,  the  alKlonien  entered,  retraetion  sutures  are  introduaxl.  and  the 
borders  of  the  wound  drawn  apart  with  as  little  disturbance  of  the  under- 
lying strnetures  as  possible:  the  ouieutum,  intestines,  and  mesentt'ry  re- 
s|M'etively  are  carefully  exannned,  bleeding  j>oints  caught,  and  wounds 
closed  temporarily,  as  scmn  as  found;  blood,  infectin<j;:  agents,  and  foreign 
bodies  are  carefully  wiped  away,  aided  by  gentle  flushing  with  a  hot  saline 
solution,  in  the  nuinner  already  descrilK?d  in  the  treatment  of  gunshot 
WHUuds  of  the  alMhHueii  (page  TSMi).  Severe  hanuorrbage  is  arrested  by 
direet  pressure  with  sponges,  or  digital  |jressure  on  the  aorta;  the  bkriling 
pcn'nts  are  caught  and  tied  wdth  silk.  Wounds  of  other  viscera  are  lookt^d 
for,  if  contiguity  of  the  injury  or  other  circumstances  of  the  case  suggest 
tfie  |H)ssibility  of  such  a  complication.  In  fact,  but  few  jtractical  diiferenc^*s 
arise  in  tlie  treatment  of  gimshot  and  stab  Avounds  of  the  abdomen.  The 
metfuids  of  repair  are  the  same  in  each,  but  of  the  simpler  ty[jei3  in  the 
latter,  owing  to  the  simpler  nature  of  the  injury,  I'nnctured  wounds  of  the 
mesenterie  borders  of  the  intestine  are  unite<l  the  same  as  tliose  of  the 
eonvi'X  surfaee,  unli'ss  they  Ix'  ragged  or  have  impaired  the  cin-ulitiou  of 
the  intestine  in  a  dangerous  degree^:  i\mn  the  treatment  for  ginishot  wounds 


1 


OPERATIONS  ON  VISCERA  CONNECTED  WITH  PERITONEUM.     815 

at  this  situation  is  practiced.  The  care  during  the  operation  is  in  all  re- 
spects similar  to  that  for  gunshot  wounds. 

The  Comments. — A  prompt  examination  to  determine  the  presence  of 
peritoneal  penetration  should  be  made,  for  no  harm  can  follow  if  penetra- 
tion have  not  taken  place,  and  great  good  may  come  with  the  knowledge  of 
its  occurrence.  The  escape  from  injury  of  the  intestines  in  stab  wounds  of 
the  abdominal  cavity  is,  indeed,  often  marvelous.  This  good  fortune  is  due 
almost  entirely  to  the  comparative  slowness  of  the  entry  of  the  penetrating 
agent,  and  its  dullness,  and  also  to  the  mobility  of  the  intestine,  especially 
when  empty.  The  wounds  inflicted  with  broad-bladed  or  double-edged 
weapons  are  especially  dangerous,  since  the  cut  in  the  intestine  is  large, 
and  the  escape  of  intestinal  contents  and  the  loss  of  blood  are  proportion- 
ately great.  Profuse  and  persistent  bleeding  often  attends  such  wounds  as 
these,  and  the  efforts  to  arrest  haemorrhage  should  be  conducted  carefully 
to  avoid  unnecessary  spreading  of  effused  intestinal  contents. 

The  Results. — The  percentage  of  recoveries  is  estimated  differently  by 
different  authors;  from  13  (Dalton)  to  39.24  (Morton). 

Contused  Wounds  of  the  Abdomen. — Contused  wounds  of  the  abdomen 
are  often  complicated  with  contusions  and  lacerations  of  the  intestine. 
The  jejunum  suffers  most  frequently,  because  of  its  relations  to  the  spinal 
column  and  its  comparative  immobility.  The  ileum  is  next  in  order  of  fre- 
quency. The  duodenum  suffers  comparatively  often  when  its  brevity  and 
retired  position  are  considered.  However,  its  fixity  and  relation  to  the  spine 
predispose  greatly  to  injury.  The  colon  as  a  whole  is  well  protected  be- 
cause of  its  comparatively  secluded  position.  The  ruptures  vary  in  num- 
ber and  extent.  In  ninety  per  cent  of  the  cases  they  are  single ;  in  twenty 
per  cent  they  involve  almost,  and  occasionally  the  entire  width  of  the  bowel 
(Curtis),  the  usual  dimension  being  about  an  inch  in  length,  therefore 
faecal  extravasation  is  a  common  result.  Laceration  or  contusion  of  the 
mesentery  is  a  formidable  complication,  as  it  happens  in  about  sixteen  per 
cent  of  the  cases,  and  eighty  per  cent  of  these  die  from  haemorrhage.  Inas- 
much as  the  majority  of  patients  die  in  forty-eight  hours  after  the  time 
of  the  injury  prompt  operative  interference  is  demanded.  After  shock  has 
properly  subsided  and  thorough  aseptic  preparation  for  operation  is  secured, 
a  median  incision  four  inches  in  length  is  made,  retraction  sutures  are  in- 
troduced, and  the  borders  of  the  incision  drawn  apart  sufiHciently  to  permit 
of  the  inspection  of  the  exposed  abdominal  contents.  If  needful,  this  inci- 
sion can  Ik»  enlarged  upward  or  downward  .sufficiently  to  allow  of  a  com- 
pleter scrutiny.  Gas,  intestinal  contents,  and  blood  may  Iw  noted  in  the 
field  of  observation.  If  haemorrhage  Ik?  pronounced,  the  blw^ding  points 
must  be  sought  for  and  closed  at  once,  and  all  intestinal  ojKMiings  tempo- 
rarily closed  with  clamps  as  they  appear  during  the  search.  Digital  com- 
pression of  the  aorta  and  direct  sponge  or  textile-fabric  pressure  of  the 
bUvding  field  should  be  practiced  if  necessary,  to  arrest  the  out])our  of  blood. 
Finding  the  location  of  the  bleeding  site  will  often  be  facilitated  by  removal 
of  more  or  less  of  the  intestines  from  the  abdominal  cavity,  in  which  case 
they  should  be  surrounded  by  rubber  tissue  and  sup])leniented  by  aseptic 
gauze  saturated  with  the  hot  saline  solution,  and  kept  thus  until  returned  to 
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ihcir  proper  place.  Eventratioo  shfiulJ  bo  avoided  when  possible.  Infect- 
ing agents  are  wijM^d  away  wrtb  t?ofl,  moist,  hot  aseptic  !?j>onges,  *>r  washed 
out  with  a  saline  snlution,  the  use  of  wliieh  often  j^timulates  the  flagging 
forcet*  of  the  patient,  and  enables  the  surgeon  the  blotter  to  accomplish  his 
purposes.  If  general  infeetioD  of  the  |)erJtnmeuni  have  hap|Kmed,  rapid 
nd  eopiouK  *hishing  and  eleansing  of  the  |MTitonoal  eavity  and  the  intesi- 
tmr^  with  a  hut  saline  solution  should  b*  practieeil  hi^fore  eompletinn. 
This  course  hastens  the  tinal  toilet  of  the  cavity,  makes  it  the  more  thor* 
ough,  and  also  bahioeeti,  in  part,  at  least,  by  stimulation  the  ill  effects 
caused  by  the  eventration.  However,  repair  of  the  defects  during  eventra- 
tion B!iould  be  avoided  when  jiracUcahle,  as  the  nc^'d  of  this  course  increases 
ihe  gravity  of  the  case.  After  the  return  of  the  intestines,  the  repair  of 
lacerated  and  contUjM^d  wounds  of  the  convex  Ixjrder  of  the  bowel  is  made 
by  simple  inversion^  or  limited  excision  with  or  without  *"  elbowing ''  (Fig, 
100;i)  as  the  extent  of  the  injury  may  require.  Wounds  of  the  mesenteric 
Imrder  of  the  intestine  and  of  tlie  mesentery  itself  that  compromise  the 
arterial  supply  of  the  gnt,  are  followed  by  gangrene,  and  thi" rehire  enlerec- 
tomy  shtjuld  l>e  [iracticcd  according  to  the  principles  and  after  the  manner 
rm ployed  iti  gunshot  wounds  (page  71Hj).  It  is  frequently  necesvsary  to 
abbreviate  rem ed nil  elTurt  by  the  substitution  uf  a  fiecal  Bstula  < enteros- 
tomy J  fur  other  methods  of  j>roeedure,  in  order  to  avoid  imminent  danger 
of  deatli  of  the  patient,  applying  the  final  remedy  hiter.  However,  if  the 
duodenum  or  the  upper  part  of  the  jejunum  l>e  involved,  the  practice  of 
etiU'Tusttouy  is  soon  followed  l)y  starvation  and  death,  hence  the  defect 
should  be  |»romptly  reuiedicd  if  at  all  feasible.  Then'fore,  tlie  ileum  and 
lower  ]>art  of  the  jejvniym  are  the  parts  best  adaptetl  for  the  establishment 
of  a  Uvt'iil  list u fa.  After  replacement  of  the  intestines,  the  necessary  meas- 
uri'K  of  nqmir  are  performed  with  the  asejitie  teehnitpie,  heretofore  jidvised 
for  the  purpose  (page  Til!>).  The  fhml  peritoneal  toilet*  ilraiuage,  and 
closure  of  the  abdomen  ditTer  in  no  essential  res[)eets  from  that  before  de- 
scrilK^d  (page  715),  Contused  points  of  intestine  attended  with  extrava- 
sation within  the  tissue  of  the  gut  should  k'  turned  in  when  practicable^ 
and  the  borders  united  hy  sewing;  the  honlcTS  of  gaps  in  the  serous  covering 
shtuild  1h'  drawn  together  hy  fine  silk  sutures. 

The  Uesnlls. — The  results  are  doubtful  at  the  lM3st,and  unfavorable  with- 
out early  aetion,  and  even  then  it  is  sometimes  wi.ser  to  make  a  temjiorary 
listiibi  low  <!<mn  Hian  attempt  the  performance  of  a  radical  ])rm*<Mhirt'. 

In  !Kj  eases  the  uiiirtality  fnim  operation  was  47  per  cent.  In  those  for 
htu'st^-kiek  alone  about  70  per  rent.  In  0  4  eases,  those  operated  on  l)efore 
thr  twentieth  hour,  80  per  cent  recovered;  after  this  time,  but  26  per  cent 
Were  sueeessfuh  The  average  duration  of  ojierative  interference  was  an 
hour  in  the  sueeessful  cases,  and  an  h<mr  and  Iwenty-live  minutes  in  the 
unsueees^iftd.  An  oecasiona!  death  from  errors  in  technique  hap|H'ned, 
Oases  of  injury  of  other  structures  than  the  intestines  and  their  assoeiated 
vesR^s  are  excluded  from  this  list.  Temporary  enterostomy  was  practiced 
in  four  riivcs.  thrre  of  whirh  rrrover4'd. 

Abdominal  Section  in  Intestinal  Obstruction.—//  m  jurmtiaJ.  IfKh^i^fL  ihal 
the  servirrs  of  a  surgeon  are  caUed  for  in  thffie  au^cs  in  luup  to  affani  a 
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fair  measure  of  success  io  the  palient  (sim-  |irogncji^is,  etc.,  page  8:^5  i*l  stui,}. 
The  imeertainty  in  diu^iosis  and  tin*  tfmleney  to  ^irfHTastioatH)!!  rob  IIil^ 
patient  too  often  of  tlio  Ix'nelils  of  siirgiail  rLSoiirce:*.  The  potent  inJlu- 
enees  of  pain,  vomiting,  loss  of  eleep,  Uu*k  of  nutrition,  and  tlie  «eptic  effects 
of  intestinal  aceuniolation  and  ilistootioii,  are  usnally  indelibly  fc^tamped  on 
the  feature?^  and  vital  forcet?  of  tlie  pa1i*Mit  at  tlie  time  Uie  siirgrtin  is  called. 
Since  it  is  the  *iuty  of  ihu  surgeon  to  save  life  irn*speetive  of  the  eoinplete- 
ness  of  a  surgical  procedure,  frequently  he  niust  decide  between  the  adop- 
tion of  temporary  enterostoniy,  with  possible  reeovery,  and  completed  de- 
tails with  |in>hnble  death. 

Enterostomy.— Enten)f5toiny  consists  in  the  making  of  an  opening  into 
the  small  intestine  and  the  temporary  or  ]»ermanent  attaehuient  of  its  bor- 
ders to  those  of  a  corresponding  opening  in  the  ahdominal  wall,  for  the  pur- 
poj«e  of  relieving  the  intestinal  distention  due  to  obstruction  or  for  the  nour- 
iiihment  of  the  patient.  Enterostoiuy  is  usually  performed  at  the  right 
gide*  but  it  may  l>e  done  at  the  median  line  or  the  left  side.  It  is  established 
in  the  median  line  when  it  is  found  to  be  impracticable  to  overcome  the 
difficulty  in  the  intestine  for  which  the  incision  was  made  and  when  to 
e^itablish  the  opening  elsewhere  would  be  inexpedient.  The  opening  under 
these  circumstances  l>ecomes  an  artilirial  anus. 

K acker's  Method  (Fwcal  FL^tfth). — Make  an  incision  at  the  outer  side 
of  the  epigastric  artery  two  inches  and  a  half  in  length,  parallel  with  and  an 
inch  and  a  half  alK^ve  Pou part's  ligament,  down  ujKin  the  peritona'uni. 
Arrest  twemorrhage  and  make  an  opening  in  the  peritonaeum  an  inch  and  a 
lialf  in  length;  draw  carefully  into  the  opening  the  [ireseuting  loop  of  diji- 
tended  intestine  eutlieiently  to  allTnv  only 
the  convex  border  of  the  gut  to  project 
above  the  surfiice  of  the  aklomen ;  pass  a 
tiilkwnrni-gnt  suture  at  each  end  of  the 
wound  through  all  of  the  tissues  at  a  little 
dif^tiinee  from  the  liorder.^,  including  Ihe 
seroua  covering  of  the  gut*  thus  fixing  the 
loop  of  intestine  and  'shortening  the  pri- 
mary incision.  Sutures  may  he  passecl  sim- 
ilarly  at  either  side  of  the  wound,  if  advis- 
able. Stitch  the  wall  of  the  bowel  to  the 
divided  (peritonaeum  with  a  contiuunus  silk 
suture  (Fig.  in'2U);  supidenient  this  row 
with  a   Buperficial   one   of  eatgul.   uniting 

the  integument  with  the  serous  and  museu-    p^^,  i02a-Eat*'ro«t^my,Kochef'a 
lar    walls   of    the    IniweK    earefully    avoid-       methml.      a.    Parieud    perit-cn 
inif    pellet rati<m    of    the    gut:    smear    the       i^^nm^     b.   Aponpnn>«is  of  ex- 
^     '  .         -^1    *    J    f         '      1  r        A  *4?mal  obh<|iic  m.     c.  Tranaver- 

wound  freely  with  lodofornuzed  vasehne  to        galis  fas*»ia.     d.  Intestine. 
prevent  the  contact  of  iutestiuid   contents 

with  the  raw  surfaces;  pnnctun*  the  protruding  loo[i  at  The  convex  border 
with  the  point  of  a  scalpel,  and  direct  the  escaping  svdistnnces  aside  witli 
rublK/r  tissue*  or  oiled  silk,  as  fast  as  iliev  escajK>.  No  etTort  should  Iw  nuide 
to  hasten  the  digeharg^s  nor  should  Ihe  intestinal  canaf  Ir'  llnshrch     After 


^ 


OPERATIVE  SCRGERr. 


thi!  vigijf  of  the  fltiir  \m&  ceasiKl,  wipe  the  inlcgimient  dry,  smear  it  with 
v«)ieliiit%  cover  tlio  wound  with  an  abundanct^  of  aWirbent  (fUtou  or  wiHi 
oakliniy  which  cJresssing  CHinfiue  in  place  loosely  and  chsinge  when  soiled.  If 
tlie  awe  be  very  urgent,  the  supplementary  row  of  fiutures  can  be  omitted. 
If  delay  f»e  fi*'rnussible,  the  intestine  nee<l  not  be  ofH?ned  so  soon,  two  or 
ihnKJ  diiyi*  l>eing  gnmied  to  fir?<t  secure  firm  adhesion  of  the  gut  to  the  bor- 
ders of  the  wound.  The  median  incision  of  an  exploratory  oj>eration  can 
be  ytilized  in  forming  an  artificial  anuti,  in  cjisc*  it  be  nec^*j?^ary  to  d*:^ist  from 
further  radical  procedure,  Thi«  incision  offers  the  advantages  of  a  definite 
j diagnogii^i,  and  the  location  of  the  fa»cal  fistula  close  to  the  point  of  obstrue- 
■tioa,  which  are  important  desiderata  if  no  further  efforts  at  relief  are  con- 
templated. The  U8e  of  Paurs  tu!)e  with  a  rubber  tube  attachment  is  advis- 
able (i»age  825)  for  the  purpoiies  of  cloanlines!?. 

The  precautions. — The  division  of  the  epigastric  artery  will  be  an  em- 
barrast^ing  eoni[jlication.  However,  as  it  runs  upward  and  inward  from 
'bi'liind  the  middle  of  Poupart*s  ligament,  it  can  be  ea.«ily  avoided  by  cutting 
outside  of  tlie  hitter  point.  Care  should  be  taken  to  obviate  a  twist  in  the 
pr^^.-nling  hwip  of  intestine  for  st4f-cvident  reasons.  It  is  likewise  appar- 
ent that  Ihe  opening  of  a  c<:)llapsed  intestine  will  afford  no  relief.  Scrupu- 
huis  iittcntion  should  hi*  given  to  the  condition  of  the  patient  during  opera- 
lion  by  one  assigneti  for  that  purpose^,  otherwise  an  nnexjM'cled  sudden 
demise  of  the  patient  will  dee|K»o  the  responsibility  for  the  case.  If  the 
intestine  he  umeh  Lltstended  tlie  walls  may  be  correspondingly  thinned, 
and  llierrfore  n^adily  punctured  in  sewing,  causing  infection  of  the  deep 
titiHun^  of  tile  wound  and  |>erliaps  of  the  jn^ritoneal  cavity  itselL  A  dis- 
tended caecum  may  lie  mistaken  for  a  flistended  intestine. 

The  Hemarks.—ThG  opening  in  the  gut  should  l)e  as  small  as  prac- 
ticable, to  avoid  undue  [irnh^iise  of  the  mucous  lining  of  the  bowel,  and  to 
limit  I  he  area  of  subscHjucut  repuir.  The  Ir'ngth  of  the  primary  incision 
will  [jv  regulaicd  principally  by  the  thickness  of  the  abdominal  walls.  If 
the  element  of  time  be  unimportant,  the  borders  of  the  divi<ied  peritonaeum 
ean  b«^  first  stite!ied  to  those  of  the  integument,  thus  lining  the  opening 
with  &4^rous  lueuihnHH',  thereby  providing  a  firmer  and  securer  union 
Ix'tweeu  the  intestine  and  the  Imnlers  of  tlie  o|K'ning. 

The  HesnltH. — Not  infrequently  the  establishment  of  a  fjecal  fistula 
etires  entirely  the  original  infliction,  and  later  the  fanx^s  flow  nointerrupt- 
edly  througli  tlie  normal  elunind  The  following  statistics  eoiufuled  by 
Curtis,  hearing  on  the  results  of  enterostomy  in  acute  intestinal  obstme- 
tion,  emphasi/A'  the  importance  of  the  proeedure  in  no  uncertain  terms.  In 
Bixty-two  eases  4(>  were  relievtHl,  G  unrelieved,  and  the  outcome  not  stated 
in  10;  51.7  |H*r  c*ent  recovered,  and  in  fSO  per  cent  of  the  recoveries  the 
fivvn\  fiow  resumed  the  natural  ehanueL  Forty-eight  per  cent  died.  Ac- 
eording  to  Curtis,  the  rate  of  mortality  of  abdominal  section  in  this  class 
of  eas4's  is  twenty  per  c*mt  greater  than  that  of  enterostomy,  and  the 
benefits  of  tlie  former  do  not  coni|)ensate  for  greater  death  rate.  The 
patients  unable  to  endure  euterostomv,  which  can  readily  be  performed 
under  coca  in  amesthesia,  can  not  Ix?  expected  to  survive  the  opi^ration  of 
abdominnl  sivliou,  and   the  operative  n'medy  under  general  ansesthesia. 
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Therefore,  a  patient  rescued  at  the  outset  by  the  safer  plan  has  a  subsequent 
opportunity  of  cure  by  the  graver  method. 

The  Making  of  an  ixtiflcial  Anns  (Kocher)  in  the  small  intestine  differs  in 
an  important  degree  from  the  establishment  of  a  faecal  fistula  at  the  same 
ijituation.  The  former  is  a  permanent  affair  and  includes  the  entire  width 
of  the  intestine,  so  that  all  the  faecal  matter  passes  through  the  opening. 
It  may  be  established  in  the  groin  or  in  the  median  line.  Up  to  the  time 
of  incision  of  the  peritonaeum  there  is  no  practical  difference  in  the  tech- 
nique of  the  two  operations.  The  peritoneal  opening  is  made  smaller  in 
artificial  anus,  the  loop  of  intestine  is  drawn  completely  out  of  the  wound, 
and  the  proximal  extremity  placed  uppermost  before  the  loop  is  stitched 
to  the  borders  of  the  peritoneal  incision  with  the  continuous  silk  suture 
(Fig.  1021).     The  proximal  part  of  the  loop  is  given  the  most  room,  and 

is  so  arranged  as  to  press  on  the 
distal  part.  Sew  the  parts  and 
smear  them  with  vaseline,  as  in  en- 
terostomy ;  open  the  intestine  suffi- 
ciently to  cause  free  and  complete 
escape  of  the  contents;  cleanse  the 
wound  and  remove  the  triangular 
portion  indicated  in  the  illustra- 
tion. The  after-attention  is  all  a 
matter  of  cleanliness  and  nutri- 
tion (page  1234). 

The  Remarks. — It  is  proper  to 
recall  under  this  heading  the  fact 
Fig.  1021. — Enterostomy,  Kocher's  method,     that  a  permanent  establishment  of 
a.  Parietal  peritonaeum.    6.  Abdominal     the  intestine  in  relation  to  the  ex- 
muscles,      c.   Inteiniment.      a.   Diverg-      .  ,  ^  ,i     ,   l^        i 

ing  lines  of  division.  tcrnal  wound  requires  that  the  ob- 

struction be  low  down,  and  that  the 
of)ening  lx»  made  as  near  to  it  as  possible.  Innutrition  and  even  starvation 
will  ensue  if  an  artificial  anus  be  located  too  near  the  stomach.  If  time  will 
I)ermit,  the  operation  can  be  divided  into  steps,  the  final  one — the  opening 
of  the  anus — being  deferred  until  after  adhesions  have  taken  place.  If  the 
loop  withdrawn  be  distended  it  should  be  emptied  into  a  contiguous  loop  and 
i-onstricted  (Fig.  1013)  to  prevent  return  of  the  contents,  thus  avoiding  the 
<langers  of  penetration  of  the  gut  in  sewing,  due  to  the  thinning  of  the  wall 
4lependent  on  overdistention.  The  abdominal- wall  sutures  close  to  the  pro- 
truding parts  should  be  clamped  until  these  parts  are  properly  adjusted  and 
then  tied.  The  intestine  may  be  fixed  in  place  in  this  instance  with  a  glass 
rod  (Fig.  1027,  k),  or  by  a  similar  agent,  the  same  as  in  colostomy,  or 
sutures  only  may  be  employed  for  the  purpose.  The  smaller  the  protrusion 
is,  consistent  with  utility,  the  less  is  the  danger  from  contamination  and  of 
annoyance  from  friction.  Before  opening  the  gut  it  is  often  expedient  to 
introduce  at  either  side  of  the  proposed  site  of  entrance  traction  sutures, 
thus  securing  better  control  of  the  part  during  evacuation.  The  trocar  and 
cannula  may  be  employed,  or  the  glass  tubes  of  Paul  (Fig.  1030),  the  same 
a3  in  colostomy  (page  823). 
57 
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intestine  (Fig,  1025).    The  mesenteric  involvement  in  these  ininsions  is  not 
regarded  as  {significant.    The  union  of  the  ends  secures  a  long  oblique  iioe 


Fig.   1024. — Elbowing  in  circular  enternrrhaphy  am!  iongitudiuai  slitting,  Chaput'a 
method.     PI  an  of  suturing  shown. 

of  coaptation  and  leaves  the  inteh^tine  straight.  We  are  di.^posed  to  extend 
the  application  of  the  term  enteroplasty,  for  the  sake  of  ecmvenieiiee,  at 
least,  to  the  repair  of  serous  surfaces  of  the  intestines  by  means  of  omental 


Fig.  1025. — Circular  enteroirhaphy ,  ubiique  section,  no  elbowing. 

ifting,  and  the  tranftforenct*  of  serous  siirfaees  by  sliding,  jumping,  etc., 
may  be  required  in  connection  with  repair  of  a  wounded,  non-serous 
intestinal  surface. 

Omental  Grnftituj  was  set 
forth  by  Senn,  an«l  is  advised 
for  the  repair  of  all  peritoneal 
defects,  esjieeially  the  union  of 
rKFOUS  surfaces  by  sewing. 
Omental  grafting  is  fmietieed 
in  the  following  manner:  Grafts 
of  pro|K*r  size  and  shape  to  meet 
the  indication  are  cut  from  the 

omentum  nnd  placed  at  once  in  f 

be  hot  saline  solution.     Slight         piQ.  1026.— Omental  graft,  Sennas  method, 
carifieation  for  an  inch  or  so  at 
both  sides  of  the  part  to  be  repaired  is  quickly  practiced:  take  the  graft 
Irom  the  solution,  place  it  between  two  lavers  of  aseptic  gauze  to  remove 
perliuous  tluid.  place  it  carefully  in  position  over  the  serous  defect  and  fix 
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it  there  with  a  Tew  fine  catgut  sutures  (Fig.  \02i\).  In  the  course  of  a  few 
liours  the  graft  hecome^  quite  firmly  atlherent.  Onientsil  grafting  is  advisetl 
for  the  repair  of  other  peritoneal  defects  than  those  the  re^sult  of  sewing,  to 


Fig.  1027. — Instnimenta  employwl  iii  colost-omy,  etc. 

a.  Scalpels  and  bistouries*  b,  Scissors,  r.  For* •! pressure,  d.  Needles  and  traction 
loops,  c,  Ligattirt*s.  /,  Newlle-holder.  g.  Spoiigt^- holder,  h.  Blunt  retractors. 
i.  Blunt  hcMjk.  k.  Glass  rwl  and  iodofoniigatijsc  for  support  of  intc^st  inc.  /.Thumb 
forceps.  TcnuxMila,  iiioni*e- tooth  ftuH^eps,  s|XJii|2jes,  wipt^rs,  large  rubber-tube  trocar 
and  cannula^  simtll  bi^isin,  rubber  ti-ssue,  and  an  abunoance  of  gauze,  etc»^  should  be 
providwi. 

obviate  adhesion  of  injured  serous  surfaces.  Tlie  objection  is  made  to  this 
kind  of  grafting  that  the  grafts  contract  and  interfere  with  the  outline  and 
caliber  of  Uie  lumen  of  the  intestine. 
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Golostomy.^ — The  term  colostomy  is  applied  to  the  establishment  of  an 
jirtUicial  amis  in  the  colon,  but  for  the  sake  of  simplicity  it  should  include 
also  the  caecum  (ca^costomy)  and  sigmoid  liexure  (sigmoidostoniy ).  The 
object  of  the  operation  is  for  the  relief  of  obstruction  of  the  large  intestine, 
and  to  divert  the  fiecal  current  from  contact  with  distal  ulcerating  on 
sinons  surfaces.  The  author  has  once  performed  colostomy  for  the  relief 
of  otherwise  ino|K?rab!e  prolapse  of  the  rectum   with   marked   palliative 

.results.     There  are  two  common  varieties  of  cohMonnj^  inguinal  and  lum- 
r,  the  former  being  intraperitoneal  and  the  latter  usually  extraperitoDcal. 

inguinal  colostomy  may  relate  to  the  ca?eum  (ca?costomy)  or  sigmoid  flex- 
ure (sigmoidostomy)  according  to  the  side  attiieked.  Lumbar  eolostomy  is 
applicable  to  either  side,  but  is  cooimonly  clTected  at  the  left  (page  830). 
IliacColostoniy  (Littre). — Formerly  the  lumbar  incision  was  more  com- 
monly employed  than  the  inguinal,  but  now  the  former  is  rarely  done  except 
in  those  cases  in  which  malignant  involvement  or  binding  down  of  the  sig- 
moid  flexure  makes  it  impracticable  to  open  or  reach  the  latlerr  aud  also  in 
rare  cases  attended  with  great  distention  of  the  gnt  and  other  manifesta- 
tions calling  for  prompt,  imperative  action,  the  better  met  by  the  latter 
plan.  An  artificial  anus  at  the  left  iliac  fossa  is  more  conveniently  situated, 
ihe  steps  of  the  operation  are  less  perplexing,  and  the  sequels  less  significant 
than  in  lumbar  colostomy,  except  as  to  the  danger  of  peritonitis,  and  even 
this  is  insignificant  in  the  presence  of  modem  aseptic  methods.  More- 
over, the  operation  is  easier  for  the  surgeon  and  safer  for  the  patient,  so 
far  as  anaesthesia  is  concerned.  A  flaccid  colon  in  a  desliy  patient  renders 
the  lumbar  operation  exceedingly  difticult.  However,  careless  teclmique  in 
the  inguinal  o|)e ration  may  c^iuse  fatal  peritooitis  and  also  annoying  pro- 
lapse. At  the  outset  the  need  of  a  temporary  fistula  or  a  permanent  anus 
should  be  if  possible  determined. 

27ie  Operation. — Place  the  patient  on  the  back  with  the  limbs  extended; 
make  an  incision  two  inches  and  a  half  in  length  with  the  center  corre- 
gjM^uding  to  the  anterior  superior  spinous  process  of  the  ilium  at  a  point  an 
inch  and  a  half  inside  this  proi'ess  (Fig.  1039)  in  the  course  of  the  fibers  of 
the  external  oblique;  separate  and  draw  apart  as  for  removal  of  the  appen- 
dix (page  670)  the  fibers  of  the  external  oblique  and  in  turn  tliose  of  each 
succeeding  muscle  as  soon  as  it  appears,  until  the  transversal  is  fascia  is 
reached,  which,  along  with  the  peritonanini,  is  divided  for  about  two  inches 
in  the  line  of  separation  of  the  transvcrsalis  fibers;  introduce  a  strong  re- 
traction suture  through  all  of  the  tis^sue8  at  each  side  of  the  wound,  in  order 
to  draw  the  borders  of  the  wound  wide  apart  and  prevent  the  stripping  up 
of  the  peritonsBum  incident  to  manipulation;  introduce  the  index  finger 
inlci  the  abilominal  cavity  and  carefully  examine  the  contiguous  parts  for 
the  presence  of  disease  manifestations;  witlidraw  the  finger,  bringing  along 
with  it  n  loop  of  the  sigmoid  flexnre;  make  downward  traction  on  the  upper 
limb  of  the  loop  and  thus  pull  the  intestine  from  above,  returning  it  as 
fast  bi*low,  until  the  mesocolon  prevents  further  escape;  pull  out  the  sig- 
moid loop  sufKciently  to  expose  the  attachment  of  its  mesentery;  open  tfie 
mcfcntery  at  the  point  of  attachment  near  to  the  middle  of  the  loop  and 
thrust  through  the  opening  a  sterilized  glass  (Fig.  1028)  or  rubber  rod,  or 
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Fia,  1028.^Iliaf  colostomy,  rod  and  sutures 
placed  to  form  spur,  a.  iAtis^  rod.  6.  Sero- 
muiicular  HUttirt^.  c.  Skin.  J.  FaiH!iir^  e. 
Muscles.     /.  Fascia,^  luiil  peritoiiiruni. 


roll  of  iodoform  gauze,  of  suincient  length  to  rest  readily  at  either  side  of 
the  wound,  on  the  surface  of  the  abdomen ;  lift  the  intestine  upward  a  little 
with  the  rod  or  gauze  ami  uuite  the  portions  of  the  loop  imimHliiiti^y  above 
and  below  it  with  each  other  by  two  sutures  passed  at  either  side  through 
the  sero-muscular  walls  of  the  intestine  and  tied  so  as  to  form  a  proper  spur 
(Fig.  10*^9) ;  unite  the  protrusion  to  the  borders  of  the  abdominal  oi>t»n- 

ing  by  interrupted  i^ilk  sutures 
passed  with  a  curved  needle 
through  only  the  museulo-|M^ri- 
tnneal  Iwrders  of  the  wound 
and  the  sero-musculo  coats  of 
the  intestine  respectively;  cut 
the  ends  of  tbe  sutures  long, 
treat  the  intestine  with  steril- 
ized vaseline  and  the  remaining 
]inrtion  of  the  wound  with  iodo- 
form gauze.  Cover  the  whole 
with  aseptic  gauze  held  in  place 
by  an  ordinary  binder.  At  the  end  o{  three  days,  union  of  the  surfaces  will 
have  occurred,  when,  according  to  the  dcnuinds  of  the  ease*  one  or  two  courses 
can  k*  pursued,  the  establishiucut  either  of  a  permanent  artificial  anus  or 
of  a  temporary  faK*al  listula*  If  an  arilfieuil  ami^  be  (he  dt^'^i^hmtitm  (see 
page  81!)  el  M*(f)^  seize  the  loop  of  intestine  with  mouse-t(x>thed  forceps, 
and  with  scissors  remove  the  wall  of  the  bowel  to  within  half  an  inch  of 
the  line  of  suturing,  arresting  the  bleeding  points  as  they  arise;  divide  the 
bowel  through  transversely  in  the  line  of  the  rod,  permitting  the  lower 
segment  to  retract ;  remove  the  sutures  first  applied  and  stitch  the  end  of 
the  upper  segment  to  the  integumentary  borders  of  the  wound.  If  only  a 
temponirif  fteail  flsluia  uv  di\sired,  nuike  a  short,  longitudinal  incision  at 
the  convex  surface  of  the  loop,  re- 
move the  primary  sutures^  and  join 
the  borders  of  the  intestinal  incision 
at  three  or  four  points  with  the  in- 
tegumentary borders  of  the  wound. 
The  rod  is  removed  in  a  week  or  ten 
days  and  the  sutures  taken  away.  The 
bowel  then  falls  downward  into  place, 
retraction  obliterates  the  spur,  and 
more  or  less  of  the  ffpcal  flow  re- 
sumes the  natural  channeh  and  thus 
it  continues  until  cured  by  natural  or 
artificial  means, 

llie    Remarks. — Instead    of    the 
glass  rod  or  iodi>form  gauze  to  hold 
the  intestine  in  place,  the  mesocolon  can  be  sewed  to  the  borders  of  the 
wound. 

//  Ihe  c«we  is  not  urgent,  the  intestine  when  pulled  well  out  nf  the  wound 
can  be  transfixed  with  long,  slim  pins  (Fig.  1062),  inserted  transversely 


Fig.  102^. — Iliac  colostomy,  bowel  raised 
up  and  support4?d  by  a  finn  roll  of 
iodoform  gauze  (Fij^.  1101,  m). 
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through  the  wall  without  punetralion  of  the  lunK?ii,  about  three  fourths  of 
an  inch  apart,  the  extremities  re!?ting  finally  on  iodoform  gauze  placed  at 
cither  border  of  the  wound.    The  margins  of  the  wound  are  then  carefully 

^closed  with  ehromicized-eatgut  or  bilkworni-gut  sutures^  and  the  walls  of 
the  bowel  united  at  the  same  time  to  the  eutaneous  border  of  the  wound 
with  fine  sutures  of  the  same  kind.  The  parts  are  covered  \^ith  proper 
dresc^ings,  which  after  four  or  five  days  are  renewed,  and  a  erueial  opening 
is  made  with  a  pointer;!  bistoury  between  the  pins.    This  method  of  practice 

idivide^  the  ojieration  into  two  stages,  thus  lessening  greatly  the  liability  of 
local  wound  infection  and  its  fre<iuent  and  unfortunate  sequels.  After 
closure  of  the  opening  of  the  distal  part  of  the  bowel,  Paul  advises  the 

LintrcKluction  into  the  proxinuil  part  of  a  glass  tube  an  inch  in  fliameter 
(Fig.  1030),  held  in  place  l»y  a  purse-string  suture 
to  which  is  connected  a  rubber  tulie  to  carry  away 
the  fa?cal  discharge.  Later,  the  superfluous  ex- 
tremity of  the  bowel  is  cut  off.  The  stitching  of 
the  parietal  peritonaeum  to  the  integumentary  bor- 
der of  the  wound,  to  secure  prompt  union  with  tlu* 
gut^  is  practiced  infrequently  now,  because  the  re- 
pair 18  regarded  less  secure  than  that  from  the  con- 
tact of  the  cut  borders  of  the  wound  witb  the  bowel, 
N<*vcrtbeles8,  if  the  imwel  be  fastened  as  directed, 
the  prompter  union  nuiy  he  secured  witiiout  spe- 
cial danger  of  subsequent  prola])se.  If  the  sig- 
moid flexure  evade  detection,  the  introduction  of 
water  or  air  into  the  rectum,  with  the  finger  at  the  brim  of  the  pi4vis,  will 
stKjn  reveal  the  whereabouts  of  the  bowel,  and  if  it  i)ass  to  tlic  opposite  side 
the  site  of  the  operation  should  be  changed  at  onet\ 

The  Precautiotis, — ^The  pulling  down  of  as  much  of  the  sigmoid  flexure 

[as  praetieable  before  uniting  it  with  the  wound,  limits  the  sut)sequent  pro- 

^lapN?  of  mucous  membrane.  If,  as  sometimes  luLjj|K^ns,  the  presenting  loop 
lie  twisted  at  this  time,  tlie  direction  of  the  line  of  traction  will  Ik?  reversed, 
with  obvious  results;  a  prolapsed  transversi*  etdon  ruay  l>e  mistaken  for  the 
re«[uirt*d  flexure.     The  ofiening  in  the  distal  extremity  of  the  divided  gut 

.should  not  be  permitted  to  close  when  frequent  clean  sing  of  this  portion  of 
intestine  is  desirable,  as  in  connection  with  inoperable  malignant  disease. 
In  fiict,  the  patency  should  be  maintained  in  these  eases  by  the  introduction 
through  the  opening  of  a  large  rublter  tube  or  a  plug  of  gauze.  If  entrance 
of  fteeal  matter  to  the  lower  segment  of  the  bowel  be  not  preventeil  pri- 
marily by  the  inversion  and  closure  of  the  borders  of  the  opening  (Senn). 
tlie  influence  of  subsequent  cicatrization  may  close  it  with  or  without  the 
aid  of  supplementary  proeedure.  Much  has  been  said  from  titne  to  time 
r«>garding  the  practice  of  dividing  the  Ixiwel  entirely,  closing  the  lower  end, 
and  ilropping  into  the  peritoneal  cavity.  At  the  Hrst  blush  this  course  se<?'ms 
practicable,  since  it  at  once  prevents  the  entrance  thereto  of  fa?eal  matter, 
but  wlien  it  is  recalled  that  a  long,  twiste^l  mesentery  may  again — as  often 
before — cause  the  upper  to  1k'  mistaken  for  the  lower  part — -unless  the  lat- 
ter have  been  explored  from  below — that  the  lower  may  contain  already 


Fig.  10:W).— Paul's  tubes 
for  UM!  in  colostomy. 
a.  For  luTKe  iiit*\stiiic. 
6.  For  small  intestine. 
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much  faecal  matter;  that  division  of  the  gut  increases  the  difficulty  of 
operation,  and  exposes  to  greater  danger  of  infection ;  and,  finally,  that  the 
formation  of  a  pronounced  spur  will  prevent  fjecal  flow  into  the  distant 
part,  which  Btill  remains^  patent  for  cleansing  purpof^es,  it  will  he  seen  little 
remains  to  he  said  in  support  of  the  practice  in  many  instances. 

The  Sequels. — Fanial  incontinence:'  s^hould  Ix'  treated  with  compresses, 
or  even  a  hernial  truss;  excoriations?,  with  vaseline,  oxide  of  zinc,  etc.;  pro- 
lapse of  mucous  membrane,  by  excision  and  reunion  to  the  borders  of  the 
wound. 

The  Results. — The  rate  of  mortality  from  the  operation  aione  is  about 
two  f>er  cent. 

Bodine^s  Method. — The  steps  of  this  commendable  procedure  need  not 
difler  in  any  essential  regard  from  t!uis43  of  the  preceding  until  after  division 
of  the  peritomeunL  The  divided  hortlers  of  this  membrane  are  then  stitched 
to  those  of  the  integument.     A  loop  of  intestine  about  twelve  inches  in 


Tig.  1031. — Bod irie's  operation  of  CfilostoTiiy  by  lateral  approximation,  with  finftl  restora- 
tion of  th(>  eoiitinuity  of  the  canal.  The  i^^-wiiig  of  one  side  of  the  loop  is  shown, 
with  the  1x1  we^  pu*ihed  back  and  ready  for  !*liiching  to  the  abdntiiitial  wound.  The 
leaion  remains  without,  and  the  dotted  lint*  («)  indiratea  where  it  is  to  be  eut  off. 

length  is  drawn  out  through  the  opening,  and  earefully  proteeted  with 
gauze;  the  surfaces  of  the  intestine  are  properly  apposed  and  held  in  plaee 
by  two  rows  of  eontinuon*;  silk  .sutures,  six  inrhes  in  length,  placed  one  ineh 
apart,  one  row  behind  the  other  in  front  of  the  loop  ( F'ig.  1031 ).  The  loop 
IB  then  pressed  back  into  the  peritoneal  cavity  until  the  point  at  which  the 
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opening  is  to  be  made  is  nearly  on  a  level  (a)  with  the  integument,  when,  if 
the  gut  is  to  be  opened  at  once,  it  is  joined  to  the  margin  of  the  abdominal 
wound  by  a  continuous  silk  suture ;  if  not  until  twenty-four  hours  later,  cat- 
gut may  be  used  instead.  Any  important  structural  change  of  the  wall  of 
the  intestine  at  this  situation  should  be  made  to  appear  at  the  apex  of  the 
loop,  and  the  intestinal  surfaces  are  then  so  united  for  about  six  inches,  that 
thereafter  the  morbid  process  can  be  removed,  leaving  the  spur  properly 
located.  If  the  fistula  is  to  be 
permanent  the  meseneric  at- 
tachment may  be  located  mid- 
way between  the  two  rows  of 
sutures. 

//  subsequent  repair  of  the 
intestine  be  contemplated,  the 
approximation  sutures  should 
be  so  placed  that  one  row  will 
be  close  to  and  parallel  with 
the  mesenteric  attachment, 
and  the  deepest  part  of  the 
approximation  should  be  forti- 
fied by  interrupted  and  con- 
tinuous sutures  to  secure  that 
part  against  all  danger  of  leak- 
age after  division  of  the  sep- 
tum. 

The  cure  of  a  f cecal  fistula 
established  by  this  method  of 
practice  is  singularly  simple, 
safe,  and  effective.  For  this 
purpose  the  septum  is  divided 
in  the  median  line  with 
Grant's  enterotome  (Fig. 
1032),  or  with  ordinary  sharp, 
blunt-pointed  scissors,  care- 
fully guided  by  the  finger. 
The  external  opening  is  then  closed  in  the  usual  manner.  In  dividing  the 
septum  care  should  be  taken  not  to  injure  the  mesenteric  vessels  lying  near 
its  border,  nor  to  sever  the  lower  limits  of  the  approximation.  In  the  in- 
stance of  either  a  temporary  or  ]KTmanent  fistula,  dehiyed  opening  of  the 
gut  can  be  readily  accomplished  under  localized  cocain  ansesthesia. 

Cripps's  Method.— The  technique  of  CrippsV  method  difT.ers  from  that  of 
the  preceding  in  some  important  respects.  Cripps  united  the  borders  of 
the  dividtKl  peritonapum  with  corresponding  borders  of  the  integument  with 
several  stitches  (h,h),  thus  lining  the  opening  with  a  serous  surface.  The 
intestine  is  drawn  into  the  opening  by  means  of  traction  sutures  (a,  a) 
passed  through  the  anterior  fibrous  band  of  the  intestine  (Fig.  1033),  and 
it  is  then  sewn  to  the  skin  and  |K»ritonjeum  in  such  fashion  that  two  thirds 
of  the  circumference  of  the  bowel  will  present  outside  the  sutures;  the 


Fig.  1032.— Bodine's  operation  of  colostomy  show- 
ing division  of  the  septum  with  Grant's  en- 
terotome in  restoring  the  faecal  current.  In 
permanent  colostomy  this  septum  remains  as 
a  rigid  and  eflfective  spur. 
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sutures  at  the  lower  border  are  passed  through  the  lower  longitudinal  band, 
and  at  the  inner,  through  the  juusciilar  eoat^  of  the  intestine  near  to  the 


Fig.  1033, — -Iliar  colostomy,  Crinps'a  method,     a,  a.  Traction  loop  passed  through 
fibrous  band,     b,  b.  SeroKiutaneous  sutures. 

mesenteric  attachment  (Fig.  1034).  In  the  later  cases  Cripps  made  the 
incision  higher,  Jiearly  on  a  level  with  the  umbilicus,  in  order  that  the  lower 
[lart  of  the  abdominal  wall,  "  where  the  pressure  is  the  greatest,'*  may  l>e 
spared  as  much  as  possible;  also,  he  made  tlie  incision  into  the  abdomen 
as  small  as  practicable  for  a  similar  reason,  and  to  prevent  prolapse. 

llie  After'ircatment. — Tlie  wound   is   dressed    lightly  with   iodoform 
gauze,  and  is  examined  thereafter  in  twenty-four  hours  to  note  if  proper 


Fig.  1034. — Iliac  colostomy^  Crippa^a  method.     Intestine  sutured  in  place. 

union  l>e  maintained,  antl  may  not  again  be  inspected  until  the  time  for 
ojK'ning  the  bow*-!  has  arrived, 

Reclus's  Method. — Iteclus  regards  the  preceding  method  as  unueeessarily 
complieatccl,  and  advises  the  employment  of  local  ana?sthesia  (eocain) 
and  a  short  vertical  incision  (two-inch)  located  between  the  anterior  supe- 
rior spine  and  the  nmbilieus;  also,  pulling  the  colon  (sigmoid)  through 
the  opening  so  as  to  expose  the  mesenteric  attachment,  and  transfixing 
it  and  introducing  the  suppoi*ting  rod  out  of  line  with  the  vessels,  as  low 
down  as  possible,  to  iuerease  the  prominence  of  the  distal  end  of  the  gut. 
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Simple  aseptic  dressings  are  then  applied,  and  at  the  end  of  the  third  day 
the  bowel  is  opened  hv  a  short  longitudinal  ineiiiion.     Any  distention  hap- 
pening before  thij=  time  can  be  reheved  bv  the  passage  of  a  tine  trocar 
rcbliquely  into  the  gut.    The  supporting  rod  can  be  left  in  plac^^  for  two 
[weeks.    The  adhesion  of  the  serous  surface  of  the  bowel  to  the  tissues  of  the 
[wall  of  the  wound  is  regarded  by  lieelus  as  firmer  than  the  union  of  serous 
jfiiirfae<:'S  with  each  other.     Ilartmann  draws  through  a  four-inch  internius- 
Icular  dissection — the  center  an  inch  inside  the  spinc^ — the  sigmoid.     He 
[transfixes  the  mesentery  with  gauze,  dresses  the  protrnsion  wnth  it,  and  in 
forty-eight  bours  burns  a  small  hole  wnth  a  cautery  through  the  anferior 
longitudinal  band  at  the  upper  limit  of  the  wound.     The  remtUfi  are  re- 
I»arTed  as  excellent  in  all  respects;  no  stitches  are  used. 

Iliac  Colostomy,  right,  should  not  be  employed  except  as  a  temporary 
measure.  The  anatomical  obstacles  and  the  physiological  objections  to  it 
are  of  a  pronounced  cljaracter.  The  absence  or  brevity  of  the  mesocolon 
(page  831  J)  making  it  diltliuet  sometimes  to  pro]>erly  unite  tlie  colon  with 
the  wound,  and  the  fluidity  of  the  faeeal  contents  produce  frequent,  unex* 
pei:'te(h  and  irritating  movements,  whieh  cause  debility  and  distress,  each 
of  whieh  emphasizes  strongly  the  unwisdom  of  the  practice  of  this  method. 
The  technique  of  entry  to  the  abdomen  here  is  ]>raclised  at  a  iiighcr  point, 
but  in  other  respects  is  similar  to  that  of  the  left  side.  When  right  iliac 
colostomy  is  performed  a  fistulous  opening  is  desired,  since  it  meets  the 
demands  of  emergency  and  can  be  cured  or  soon  supplanted  by  anastomosis 
of  the  ileum  with  the  descending  colon  or  sigmoiil  flexure. 

If  the  ahiloniinal  incision  ix*  located  comparatively  as  in  left  iliac  colos- 
tomy, the  ca?cum  will  appear  at  the  wound,  and  can  be  easily  joined  with 
the  borders  by  sewing.  Only  a  faecal  fistula  can  be  established  at  this  point. 
The  physiological  objections  urged  against  opening  the  colon  at  the  right 
gide  apply  with  a  still  greater  force  to  opening  the  ca?cum. 

The  Comments. — It  may  be  nceessary  to  open  temporarily  the  eaBcum 
to  relieve  the  distention  due  to  obstruction  of  the  distal  part  of  the  bowel. 
If  right  colostomy  be  attempted  and  failure  attends  the  caecum  nuiy  then 
he  o  pi 'Tied, 

Colostomy  of  the  transverse  colon  is  rarely  performed,  and  then  only 

when  the  portion  of  the  bowel  beyond  is  unfitted  for  operation  at  the  usual 

sites.     The  primary  incision  here  corresponds  to  the  location  of  the  gut. 

*  The  remaining  technique  is  substantially  like  that  of  the  sigraoidostomy 

( page  .s?:j ) . 

Lumbar  Colostomy,  left  (Amussat).— Left  lumbar  colostomy  was  for- 
Inierly  the  accepted  phin  of  entrance  to  the  eolon.  But  the  beneficent  influ- 
ence* of  asepsis  in  the  prevention  of  peritoneal  inflammatiou,  together  with 
the  facts  that  the  posterior  incision  produced  greater  traumatism  and  ex- 
posed broader  surfaces  to  infection,  while  it  otTered  no  good  opportunity 
for  intra-abdominal  exploration,  and  placed  the  artificial  opening  incon- 
veniently, prompted  the  substitution  of  the  anterior  for  the  posterior 
method  in  the  majority  of  instances, 

7"/^'  Linear  Guide  to  the  Operation  (Fig.  1035), — Draw  a  direct  tine 
between  the  anterior  and  posterior  8U|ierior  spinous  processes  of  the  ilium; 
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draw  a  second  one  perpendicular  to  this,  one  iiicli  posterior  to  its  center,  io 
nark  the  line  of  the  colon  (b).  Draw  a  thirti  line  with  the  ci^nter  corre- 
bponding  to  the  pcrijendicular  one  obliquely  downward  and  outward  four 
inches  in  length,  jnirallel  witli  the  lower  border  of  the  last  rib  and  midway 
between  it  and  the  crest  of  the  ilium,  to  mark  tlie  course  of  the  primary  inci- 
eion  (c). 

The  Mtfsntlftr  Guides  io  (he  Ope  mi  ion, —The  superficiat  niuseuhir 
guide  is  the  outer  border  of  the  erector  spinie  muscle;  the  deep  one  the  outer 
border  and  anterior  surface  of  the  quadratus  lumborum  muscle  (Fig.  103ii ). 

The  Anatomical  PoiniH. — A  nici^oeolon  is  present  at  this  situation  in 
thirty-six  per  cent  of  the  cases  (Treves).  If  it  be  not  present,  the  posterior 
and  a  greater  or  lesser  portion  of  the  lateral  surfaces  of  the  colon  arc  uncov- 


Fia,  1035.^Lumbar  colostomy,     a.  Colon.     6.  Vt-rtical  line  indicating  colon. 

of  incision  in  operation. 


c.  Line 


ered  with  peritonaemn.  If  the  gut  }je  collapsed,  it  retreats  toward  the 
median  line  liehind  the  qnadratns  lumborum,  followed  by  the  peritoneal 
covering,  and  therefore  exposes  the  peritonanim  to  a  greater  danger  of 
injury  than  when  distended,  since  it  then  presses  the  peritomeum  outward, 
and  itself  extends  beyond  the  border  of  the  quadratus  lund>oruni.  The  in- 
testinal surfatx^  not  covered  with  peritonsenm  is  hidden  by  subserous  fatty 
tissue  abundant  in  corpulent  subjects.  The  colon  is  separated  at  this  situ- 
ation from  the  kidney,  cms  of  the  diaphragm,  and  anterior  surface  of  the 
quadratus  lumborum  rcspxtively  by  fatty  tissue.  The  small  intestines 
wdien  present  bere  extend  to  tlie  outer  side  of  the  colon.  The  kidney  is 
placed  iK'hind  the  colon,  and  its  upper  end  can  he  easily  determined  if  the 
finger  be  directed  upward  through  the  wound.  The  ilio-li\^ogastric  and 
ilio-inguinal  nerves  pass  obliqnelv  outwjird  in  front  of  the  qundratiis  lum- 
borum mnsele,  along  with  tlie  abdominal  branches  of  the  lumbar  vessels. 

The  colon  is  revofjnhed  by  its  greenish  color,  scybalous  contents,  and  its 
thin  longitudinal  bands;  one  anteriorly,  one  p4>steriorly  at  the  point  of 
attachment  of  the  mesocolon  when  present,  and  one  internally.  Although 
the  colon  is  not  quiet  during  respiration,  it  does  not  move  upward  and 
downward,  as  the  small  intestines  nre  sure  to  do  at  this  time.  Moreover,  the 
colon  is  80  fixed  as  to  resist  upward  and  downward  traction  to  any  extent. 
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while  small  intestines  can  be  freely  moved  in  every  direction  unless  adhesion 
has  taken  place.  Finally,  iniktion  of  tho  lar^^'er  bowel  with  air  will  cause 
its  distention  as  soon  as  relieved  from  its  fattv  environment.s. 


Thr  Fnihtdf's. — The  ixjIoii  may  be  mistaken  for  a  loop  of  smail  intestine, 
alsio  for  the  kidney,  especially  in  the  younfr  subject*  It  is  easily  distin- 
^ubhed  fn>in  the  former  hy  the  dilTt'rences  already  stated ;  from  the  latter, 
by  the  greater  tbmsity  of  the  structure  of  the  kidney*  its  rounded  extremi- 
ties*  rcniform  shape,  lobulatetl  apfx^arance,  and  the  free  movement  of  the 
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kidney  with  respiration.  Distention  of  the  bowe!  by  gas  will  quieklv  indi- 
cate its  iiidividuality.  Tlie  fat  upon  the  trans versalis  IV^cia  Jimy  he  mis- 
taken for  tlie  subserous  fat,  and  consequently  the  transversal  is  fascia  may 
be  regarded  as  the  pentona^mn.  At  the  right  side  the  stomach  has  been  mis- 
taken for  the  colon ;  at  the  left  the  duodenum  for  the  colon.  The  physical 
eharaeteristies  of  the  colon,  and,  finally,  the  prompt  distention  of  it  by 
insulllation,  should  quickly  correct  cither  of  these  misappreliensions.  In  tlie 
instance  of  a  colla[)sed  colon  provided  with  a  mesentery,  the  peritonaeum 
may  escape  injury  if  the  bowel  be  distended  with  air  before  it  is  opened, 
as  then  the  entrance  to  it  may  be  made  between  the  mesenteric  folds. 

The  colon  may  be  misplaced  or  absent.  If  it  can  not  be  found  at  the 
left  it  should  be  sought  for  at  the  opposite  side,  and  opened  in  two  stages,  if 
practicable.  If  not  found  at  all,  or  discovered  only  at  a  point  below  the 
seat  of  obstruction,  enterostomy  should  be  practiced,    A  protrusion  of  peri- 


Fio.  10:J7.--Luinbiir  colostomy,    a.  Subserous  fatty  tissue,     b.  Quadratus  lumbcrum 
muscle,     c.  Liacjar  guide  to  colon. 

tonnGura  into  the  wound,  caused  by  ascites  or  dependent  on  a  long  meso- 
colon, often  gives  rise  to  much  perplexity. 

The  Preparation  of  the  Patient.— \(  admissible,  thoroughly  cleanse  and 
disinfect  the  IxjwcL  Place  the  patient  on  the  sound  side  near  the  edge 
of  the  table,  with  the  loin  resting  on  a  hard  pillow  or  sand  bag.  Scrub 
and  cleanse  the  field  of  opcrution  and  surround  it  with  aseptic  or  anti- 
septic cloths  in  the  usual  manner.  Ether  is  coumu^nly  employed  for  ames- 
thesra. 

The  OperatiotL — Make  an  incision  three  or  four  inches  in  length  in  the 
course  of  the  obSique  line  (c)  already  marked  out  (Fig.  1035),  carry  it 
through  the  integument,  fascia,  and  thick  layer  of  fat  usually  foimd  at  this 
situation,  down  to  and  through  the  latissimus  dorsi  {103t>,  /)  and  the  pos- 
terior fibers  of  the  external  and  internal  oblique  and  transversalis  muscles  in 
their  order,  and  thus  bring  into  view  the  onter  liorder  of  the  qnadratus  him- 
borum  incased  in  its  compartment  of  the  lumbar  aponeurosis  which  passes 
outword  and  is  continuous  witli  the  trans versfilis  muscle  (Fig,  1030,  e)  ; 
carefully  divide  the  aponeurosis,  avoiding  the  twelfth  dorsal  nerve  as  it 
passes  in  front  of  the  quadratiis  lumborum  to  gain  the  transversalis  muscle. 
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Draw  apart  the  borders  of  the  aponeurosis,  along  with  the  borders  of  the 
incision,  with  broad  retractors  or  deep  retraction  siiturefi  carried  through 
the  entire  thickness  of  the  borders  of  the  wound-  The  fatty  tissue  lying 
between  the  aponenrosis  and  the  transversalis  fascia  is  now  exposed  and 
pushed  aside.  Divide  the  transversalis  fascia  and  bring  into  view  the  sub- 
serous fatty  tissue  (Fig.  1037,  a)  ;  open  and  push  this  structure  aside  with 
the  finger  and  handle  of  the  scalpel,  thereby  uncovering  the  anterior  surface 
of  the  sheath  of  the  quadrattis  lumborum  muscle,  which  can  be  seen  lying  be- 
hind it  (Fig.  1037,  fc).  In  the  great  majority  of  instances  the  intestine  will 
^ap|jear  in  the  wound  as  soon  as  the  subserous  ftit'is  displaced  (Fig.  UK18). 
U  the  gut  does  not  appear  at  this  lime,  insutHation  of  the  bowel  with  air  by 
Qs  of  an  ordinary  bellows  will  promptly  produce  the  result,  and  it  is 
tlien  rolled  outward  with  the  fingers  from  beneath  the  quadratus  muscle — 
cutting  the  outer  border  of  the  muscle  if  need  be — so  as  to  expose  its  inner 

spect^  which  is  recognized  by  the  presence  of  the  longitudinal  band.  The 
ftge  of  the  index  finger  through  the  subserous  fat  in  front  of  the  trans- 

ersalis  fascia  at  the  anterior  surface  of  the  quadratus  lumborum  to  the 
psoa^  muscle  (Fig.  1030,  {),  and  its  withdrawal  in  a  hooked  manner  with 


Fio»  1038, —Lumbar  colobUiniy,  Quad- 
ratus luriihonim  niusK^Ie  Wow,  fatty 
miliserous  tissue  pushed  afiide,  showing 
colon  Above. 


Fio.  10*39, — I^uinliar  rolostomy,  sliowinjE: 
colon  opened  ami  liordera  turned  out- 
ward. Deep  sMtures  laid  for  closure  of 
extremities  of  wound. 


the  body  of  the  patient  rolled  toward  the  left  side,  with  or  without  pressure 

in   front,  will  roll  the  bowel  outward   into  view  when  other  means  have 

failed  to  expose  it.     In  passing  the  linger  inward  for  this  purpose,  the 

outer  border  of  the  kidney  will  be  felt,  and  the  finger  should  be  passed  in 

fn^nt  of  the  kidney  as  the  colon  lies  at  this  situalion.     Verify  the  identity 

of  the  colon  by  means  of  the  numerous  tests  already  given   {\mgi'  830), 

Should  thc^  peritonaeum  fiave  been  opened,  elose  the  breach  with  catgut 

sutures  if  it  ean  be  done  readily,  otherwise,  let  it  alone,  as  the  withdrawal  of 

the  bowel  will  rlos*^  the  opening  and  no  harm  can  follow  if  the  operation 

■  fii'ld  be  aseptic.     Draw  the  gut  outward  in  the  surface  of  the  wound  by 

^means  of  forceps,  aided  with  pressure  in  front  if  neceSfJiiry,  and  while  it  is 

Tt^tained  in  this  position  close  the  extremities  of  the  wound  with  silkworrn- 

[Ifat  sntures  that  shall  include  the  tissues  of  the  borders  down  to  the  lumbar 

^  fnscia  (Fig.  1031)),    Tif  these  suture?*,  and  then  unite  by  sewing  the  surface 

of  the  bowel  with  the  deep  borders  of  the  wnund  all  around,  the  sutures 

passing  through  the  muscular  wall  of  the  gut  (Fig.  1021),    //  ike  case  is 

urgent,  smear  the  wound  and  8urroun<ling  surface  freely  with  iodoform- 
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ized  vaseline;  place  the  patient  on  the  back  and  open  the  gut  longitudinally 
with  a  scalpel  sufficiently  to  adnirt  the  extremity  of  Paul's  tube  (Fig. 
1030).  which  is  tied  in  place  with  a  purse-string  sutuTe,  thus  permitting  the 
contents  to  escape  into  the  proper  receptacle  without  soiling  the  wound.  If 
to  the  end  of  PauTfi  tube  a  ]>iece  of  rubIxT  tubing  be  attached,  the  discharges 
will  be  carried  still  farther  away*  In  fact,  rublx^r  tubing  can  Ije  employed 
from  the  first  for  the  purpose,  by  insi'rting  and  fastening  one  end  into  the 
intestine.  The  amount  and  eonsistentt*  of  the  intestinal  contents  will  de- 
jjend  not  a  little  on  the  previous  treatment  of  the  patient :  constipated 
niovements  attending  the  administration  of  opium,  and  copious  discharges 
the  use  of  cathartics.  When  pmeticable  the  intestine  is  united  to  the  bor- 
ders of  the  woinid  of  the  abdomen  iM/fore  o])ening  the  gut  (Fig.  1040), 
thus  the  better  jjrcventing  infection  of  tlie  wound. 


Fig,  1040. — Lumbar  colostomy.     Borders  of  colon  wound  united  to  integuments  and 

subcutaneous  tissue. 

The  Precauiions. — ^Avoid  mistaking  the  stomach  at  the  left  and  the 
duodenum  at  the  right  for  the  colon.  A  dispbieed  and  hypertrophied  loop 
of  small  intestine,  or  a  prolapsed  long  mesocolon »  may  simulate  the  colon. 
If  the  wound  be  deep  and  the  intestine  be  dravv^n  taut  when  fastened  to  its 
borders  the  sutures  should  be  supplemented  with  pin  support  to  hold  the 
gut  securely  in  place,  if  scybalous  matter  be  present  at  the  opening  it 
should  not  be  disturlwd  unk^ss  necessary,  and  then  wnth  extreme  caution, 
until  firm  union  of  the  parts  is  established.  The  opening  should  be  made 
as  small  as  practicable  to  avoid  subsequent  prolapse  of  mucous  membrane, 
and  the  diet  of  a  kind  to  obviate  constipation.  The  patient  should  lie  upon 
the  back,  or  toward  the  wounded  side,  until  the  union  of  the  parts  wOl  safely 
withstand  the  traction  of  ditTerent  postur*?s. 

The  Remarks. — If  the  colon  can  not  V>e  found  at  the  loin,  it  should  be 
sought  for  through  a  median  incision,  and,  if  diseased,  returned  to  the 
proper  place  and  treated.  Or,  what  is  tx^tter,  withdraw  and  open  the  sig- 
moid in  front  if  practicable.  If  neither  of  these  measures  be  advisable, 
the  ea^eum  can  lye  entered  through  the  median  incision,  or  one  made  at  the 
sif^e  «s  already  descrited.  Enterostomy  can  be  practrced  if  the  other  plans 
offer  no  relief,  but  with  a  dubious  outcome.       If  faecal  matter  enter  the 
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distal  segment  of  the  intestine  and  cause  trouble,  it  can  be  turned  aside 
entirely  by  closure  of  the  upper  end  of  this  part  with  mucous  membrane 
displaced  from  the  upper  opening  and  fastened  in  place  with  sutures 
(Jones).  The  entire  division  of  the  gut  should  be  avoided,  since  peritoneal 
infection  is  very  liable  to  arise  from  this  measure.  Many  other  complica- 
tions of  this  operation  occur,  that  are  foreign  to  iliac  colostomy,  and  the 
large  number  of  perplexing  contingencies  already  stated  only  emphasize  the 
greater  utility  of  the  iliac  route  of  entry. 

The  After-Treat  men  t  of  Colostomy. — The  patient  should  remain  in  bed 
quiet,  subsisting  on  a  simple  regimen,  until  the  immediate  dangers  of  the 
operation  are  gone  and  firm  union  of  the  parts  is  established.  Measures  to 
promote  cleanliness  and  prevent  irritation  of  the  parts  are  of  constant  im- 
portance. The  regulation  of  the  diet  to  sustain  the  patient,  keep  the  bowels 
soluble,  and  the  discharges  unirritating,  are  significant  desiderata.  When 
the  wound  is  healed  control  of  the  opening  is  secured  quite  as  well  by  sim- 
ple pads  fashioned  by  the  patient  to  meet  the  needs  which  his  experience 
suggests,  as  by  those  planned  only  on  the  basis  of  theory.  As  a  too  small 
opening  means  faecal  dribbling,  the  opening  should  be  maintained  at 
proper  size  by  dilatation  with  the  finger,  laminaria,  or  by  special  apparatus. 

The  Results. — The  rate  of  mortality  is  variously  estimated  from  20  to 
38  per  cent.  Somewhat  recently  (1884)  Dr.  Batt  reported  244  cases  with 
a  death-rate  of  a  little  more  than  31^  per  cent.  However,  these  figures  can 
not  be  regarded  as  indicating  the  results  of  more  advanced  thought  and 
method.  The  later  reported  experiences  of  Cripps  and  others  are  far  in 
advance  of  those  reported  by  Batt. 

Right  Lumbar  Colostomy. — Lumbar  colostomy  at  the  right  side  is  in- 
deed rarely  performed,  and  then  as  an  emergency  measure.  The  objections 
to  the  anterior  opening  at  the  right  side  (page  829)  apply  with  equal  force 
to  the  posterior  one  at  the  same  side.  The  colon  is  associated  more  directly 
with  the  abdominal  wall  at  this  than  at  the  left  side,  as  a  mesocolon  at  the 
right  side  is  ten  per  cent  less  frequent  than  that  at  the  left  (Fig.  1036). 
The  technique  of  the  operation  is  similar  to  that  of  the  left  in  all  the  stages, 
but  the  results  are  less  propitious  at  the  right,  for  easily  understood  physio- 
logical reasons. 

The  Prognosis  in  Intestinal  Obstruction. — The  fatal  results  attending 

operations  for  intestinal  obstruction  are  truly  frightful,  and  are  caused 
much  more  by  meddlesome  medication  yoked  to  complacency  and  procrasti- 
nation, so  often  seen  in  these  cases,  than  to  all  other  influences.  The  per- 
svttent  administration  of  cathartics  and  alimentation  by  the  mouth  fills 
prematurely  to  overflow  the  proximal  segment  of  the  obstructed  intestine. 
Finally,  purposeless  delay,  associated  with  ever-increasing  accumulation, 
and  infection  causes  great  intestinal  distention  and  paralysis,  thus  intro- 
ducing new  elements  of  danger  to  the  patient  of  greater  moment  than  the 
obstruction  itself.  As  can  be  easily  conjectured,  the  varied  conditions  of 
the  patients  represent  every  phase  of  involvement  from  the  inception  to  final 
collapse,  when  the  surgeon  is  called.  It  follows,  therefore,  that  different 
methods  of  attainment  of  the  object  must  be  practiced  in  order  to  y)rolong, 
if  not  to  save,  the  patient's  life.  In  the  majority  of  cases  an  operative  pro- 
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cedure  based  on  t^)mplete  scientific  techniiiue  van  not  1h?  practiced  at  the 
outset  withonl  inuiiinent  danger  to  the  patient. 

In  the  veti^  urgent  cases  the  object  should  be  to  relieve  the  overdistended 
bowel  at  once^  and  thus  bridge  the  €hasin  between  an  inevitable  disaster  and 
a  hopeful  outcome. 

The  Trenlmeut  in  these  Cases. — Before  operation  wrap  the  patient  in 
hot  bknkets.  Surround  hitn  with  bottles  of  hot  water;  give  hypoderinatic 
injections  of  brandy,  strychnine,  etc.  Under  cocain  anaesthesia  perform 
enterostomy  at  the  ri^ht,  low  down  or  at  the  median  line  below  the  umbil- 
icus, while  many  of  the  preceding  expedients  are  being  carried  into  effect; 
introduce  the  linger  and  pull  out  a  loop  of  intestine;  hold  it  in  place  wilh 
the  Unger  or  fix  it  in  the  wound  with  sutures,  as  time  will  allow;  open  it 
longitudinally  with  a  scalpel  or  evacuate  it  with  a  small  trocar  with  a  rubber 
tube  attached,  being  careful  in  either  case  to  prevent  faxal  esca[>e  into  the 
abdominal  cavity.  Administer  hot,  stimulating,  and  nutrient  enemata,  and 
wash  out  the  stonuieh  with  hot  water  as  soon  as  practicable.  Put  tiie  patient 
in  bed  surrounded  with  hot  blankets  or  bottles  of  hot  water,  followed  by  a 
hot  saline  eniMiuL 

In  the  less  nrgeni  cases  aseptic  technique  and  general  surgical  prepa- 
ration for  operation  can  be  made.  In  these  cases  the  stomach  should  be 
washed  out  thoroughly  before  operation,  especially  if  fa?eal  vomiting  have 
occurred.  Ana*sthesia  is  utilized  with  care,  and  may  be  promptly  supple- 
mented with  a  small  hypodermatic  injection  of  mnrpliin.  L  sually  in  thuse 
cases  the  author  employs  chloroform,  since  it  is  more  agreeable^  of  quicker 
action,  and  less  liable  to  cause  vomiting.  The  incision  is  made  in  the  me- 
dian line  and  as  near  as  possible  to  the  seat  of  the  obstTuetion,  and  large 
enough  to  admit  the  han<l  freely.  Two  strong  retraction  sutures  are  passed 
one  through  each  t^ide  of  the  wound  including  the  peritonu'um  :  each  is  then 
looped  and  given  in  charge  of  assistants.  The  borders  of  the  wound  are 
separated  widely  by  traction  on  the  sutures,  the  omentum  pushed  aside,  and 
careful  examination  is  madi'  for  collapsed  intestine  before  introduction  of 
the  hand-  If  collapsed  and  distended  intestine  be  noted  lying  in  contact 
with  each  other,  the  seat  of  the  obstruction  is  located  somewhere  in  the  line 
of  contact  of  thesc^  diiferently  conditioned  portions  of  bowel,  and  probably 
at  the  right  of  the  patient  if  due  to  bands,  fc^r  th'Te  Meekcrs  diverticulum 
and  the  mischief-making  vermiform  appendix  are  found.  It  is  the  prac- 
tice of  the  author  to  push  upward  the  distended  intestines  carefully  as  a 
whole  by  the  aid  of  broad,  thin  sponges  or  large  wipers,  through  an  inci- 
sion admitting  of  this  procedure,  till  the  collapsed  ones  appear:  then,  while 
the  former  are  held  upward,  follow  up  the  latter  to  t!ie  point  of  obstruction. 
By  this  eoiirsc  the  seat  of  obstruction  ha^  been  promptly  located,  and  the 
temptation  to  eventration  has  not  been  experienced.  In  some  instances 
partial  removal  and  wrapping  of  the  intestines  in  hot  aseptic  cloths  was 
practiced  on  account  of  their  extreme  distention.  If  the  jejunum  alone  he 
distended,  the  empty  ileum  will  be  overridden  and  puslu  d  into  the  pelvic 
cavity,  and  for  these  reasons  the  abdominal  distention  will  not  be  so  great, 
especially  at  the  lower  part.  The  degree  and  location  of  abdominal  disten* 
tion  will  be  measured  quite  definitely  by  the  extent  of  the  involvement  of 
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the  respective  parts  of  the  small  intestine.  The  condition  of  the  ccecum  is 
the  key  to  the  solution  of  the  general  seat  of  obstruction,  for,  if  it  be  not 
distended,  the  seat  of  hindrance  is  in  the  small,  and  if  distended,  in  the 
large  intestine.  Therefore,  the  prompt  ascertainment  of  the  state  of  the 
ca?cum  is  a  matter  of  considerable  weight,  since  the  attention  is  then  quickly 
directed  to  the  portion  of  intestine  involved  and  unnecessary  handling  of 
the  structures  and  delay  are  avoided.  The  state  of  the  vermiform  appendix 
can  be  noted  at  the  same  time.  The  ordinary  seats  of  hernial  protrusions 
and  the  rare  places  of  strangulation,  as  the  diaphragm,  the  transverse 
mesocolon,  foramen  of  Winslow  (Fig.  1132),  etc.,  should  not  be  overlooked 
in  the  course  of  examination.  In  cases  of  extreme  distention,  partial 
eventration  is  a  wiser  and  prompter  procedure  than  the  forcible  introduc- 
tion of  the  hand,  attended  with  the  danger  of  serous  membrane  rupture 
and  quite  certain  failure  of  finding  the  point  of  obstruction.  In  fact,  the 
best  interests  of  the  great  majority  of  this  class  of  cases  will  be  better 
served  by  enterostomy  and  subsequent  repair  than  by  any  other  plan  of 
procedure  (page  817).  Cases  of  obstruction  must  be  treated  according  to 
the  individual  demands  of  each.  In  one,  perhaps,  the  tedious  process  of 
unraveling  and  returning  of  the  intestine  loop  by  loop  may  be  practiced 
in  the  search  for  the  impediment,  with  the  risk  of  going  in  the  wrong 
direction.  If  the  mesentery  be  straightened,  the  direction  of  its  attach- 
ment to  the  posterior  wall  of  the  abdomen  will  suggest  the  course  of  the 
intestines.  Irrespective  of  the  plan  pursued  to  find  the  hindrance,  the 
latter  should  be  removed  as  soon  as  found,  and  the  intestines  returned  and 
the  wound  closed.  Distended  intestines  attended  with  obstruction  and 
paralysis  should  be  evacuated  through  one  or  more  small  openings  made 
with  a  scalpel  at  different  situations  (enterotomy),  which  are  then  promptly 
closed  by  sewing.  The  method  of  return  of  the  intestine  has  already  been 
de?cril>ed  (page  812),  along  with  the  additional  technique  of  treatment. 
In  no  instance  should  abdominal  distention  be  present  during  or  immedi- 
ately after  the  closure  of  the  abdominal  wound.  If  overdistention  pre- 
vent the  locating  of  the  seat  of  the  obstruction,  or  the  return  of  the  intes- 
tines to  the  belly,  free  incision  of  one  or  more  of  the  distended  loops,  and 
emptying  out  of  their  contents,  will  meet  not  only  the  preceding  require- 
ments but  also  prevent  the  evil  influences  of  vigorous  handling  of  the  intes- 
tines and  of  autosepsis,  likewise  the  disturbances  of  thoracic  functions,  so 
commonly  associated  with  abdominal  distention.  Greig  Smith  advised  that, 
in  suitable  cases,  after  the  removal  of  the  obstruction  the  distended  intes- 
tines be  emptied  bv  the  withdrawnl  of  a  loop  and  patiently  utilizing, 
through  a  good-sized  needle  thrust  into  the  bowel,  the  force  of  aspiration. 
By  this  plan  the  fluid  and  gaseous  contents  can  be  withdrawn  in  about  half 
an  hour,  provided  the  suction  be  aided  by  gentle  manipulation  and  contrac- 
tion of  the  walls  of  the  bowel.  He  believed  that  the  leaving  of  a  loop  near 
the  incompletely  closed  opening  of  the  abdomen,  for  su])sequent  operation  if 
needed,  to  be  better  practice  than  uniting  the  intestine  to  the  walls. 

The  Removal  of  the  Cause  of  Obstruction. — The  general  technique  em- 
ployed in  the  removal  of  the  various  causes  of  intestinal  o])struction  is  essen- 
tially the  same  for  all  cases.    The  only  changes  in  both  general  and  special 
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methods  of  action  relate  tn  the  npenilive  reijuiienienU*  of  the  rlUfcrcnt  ob- 
sitruetive  fonditioos  inu\  tu  tlu-  (levi<njs  t rjiiipliejitinns  that  of^eii  appear  in 
these  eases. 

Intussusception. — In  bitus^neeption  an  upper  porti(»n  nf  tlie  intestine 
is  inviiginated  into  the  lower;  the  reverse  is  seldom  noted.  Invaginations 
arc  usually  single  (Fi^s.  1041  nnd  1043),  mav  be  double  (Fig.  1012),  and 

sometimes  of  a  triple  elmraeter.  The  outer 
]>Hrt  or  sheath  is  denominated  the  intussm- 
cipkfiH^  the  inner  or  in%"aginated  part  the 
infiii^\^u,s-cfptum.  Enterie  inva*jiDations  hap- 
pen in  :1U  |x'r  eent,  eolie,  including  the  reotah 
18  per  eent  J  ileo-caKal  44  per  cent,  and  ilei>- 
eolie  8  per  cent  of  the  eases.  Intussusception 
is  a  prolific  cause  of  intestinal  ohstrnetion  at 
all  asies  (30  ikt  cent),  especially  Ix^fore  eleven 
years  of  age,  when  it  reaches  53  per  ecMil* 
(>n!y  al)out  hiilf  (48  per  et^nt)  of  the  ca^sc^s 
are  acute,  the  remainder  are  suhacute  (34  per 
cent)  and  chronic  (18  per  c*ent)»  The  seat  ot 
the  inliissnsre|)tion  is  at  the  ih^>-eieca!  region 
in  45  per  cent,  in  the  colon  in  18  per  eent,  and 
the  small  intestine  in  ahout  12  ]H?r  c^nt  of  the 
eases.  The  prognosis  is  \^ery  grave  at  the  best, 
since  70  ]ier  cent  lerminaie  fatally,  and  three 
fourths  of  these' succumb  within  ?M:*ven  day?*  of 
the  attack  (Treves).  Two  melliods  of  treat- 
ment are  adviscrl :  1.  disinvagination  by  dis- 
A/.  The  iMTitoutmiin.  g,  g,  tention  of  the  Im>wc1  with  gas  or  tluid,  aided 
Th.  mus.'uL-ir  coat  of  iiit^^.      ^^^,  ana^thesia  and   manipuhition  ;  3,  ahdon^- 

inal  section  with  either  (a)  manipulative  dis- 
invagination ;  (h)  intestinal  anastomosis;  (c) 
artificial  anus,  with  or  withont  resection;  or  id)  resection  of  the  intussus- 
ception and  ent(>rorrhaphy. 

The  tUstffitiofi  of  the  inteaiine  by  either  of  the  preceding  methods  after 
two  or  three  days'  duration  of  the  invagination,  or  in  the  ]*resence  of  acute 
symptoms  of  t^ven  a  lesser  fa-riod,  otfers  hut  little  encouragement,  indeed,  of 
a  favoraijle  outcome,  and  when  practieerl  the  effort  is  marie  tentatively  and 
brieOy  rather  than  witli  the  assurance  and  etfort  often  permissible  at  an 
earlier  period.  In  either  method  the  patient  should  be  aniesthetizeil  and 
the  distending  force  slowly  exercised  through  the  medium  of  a  rubber  tube 
passed  well  up  into  the  bowel,  and  held  there  by  pressure  against  the  but- 
tocks, so  as  to  prevent  the  escape  of  the  distending  agent  along  the  course 
of  the  tul)e.  Air  and  gas  can  Ijc  forced  by  the  ileo-ciecal  valve,  and  are 
therefore  useful  in  intussusception  of  the  small  intestines  as  w^ell  as  the 
large.  Water  (saline  solution),  however,  can  not  he  forced  by  the  valve 
w^ith  safety  to  the  patient,  and  consequently  is  useful  only  in  invagination 
involving  the  large  intestine.  The  manipulation  of  the  **  sausage-shaped  " 
tunu^r  indicating  the  seat  of  invagination  is  of  (questionable  utility,  and 


Fio.  1041, — Sini^le  intussuact'iH 
tion,  vertit'iil  s<N*titin.  n. 
The  anex.      h,  b.  Tbe  nerk. 

c,  c.    Thr    filtering    byers. 

d,  d.  The  returning  Ifiyrnn. 
caiid  d.  The  intiissuseepturri. 

e,  €.     The    intus^siiseipieiis. 
/»  The  iM-ritouti'iiin.     g,  g. 

rbt;  iniiseiiL'ir  coat  of  iiit^^i^- 
tinn»  h,  h.  Wnvoiis  nicm- 
brajiG  of  intestine. 
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Fig.  1042.— Double 
intussusception. 
a.  The  upper  in- 
vaginated  por- 
tion. 6.  The 
lower  portion  of 
the  bowel. 


should  be  carefully  practiced  by  rolling  the  tumor  from  side  to  side,  gently 
squeezing  it,  pressing  backward  at  either  end  while  the  tumor  is  held  as 
gently  as  possible  with  the  hand.  At  all  events,  whatever  is  done  in  this 
regard  should  be  done  gently,  and  be  relinquished  promptly  after  trial. 

The  Distention  with  Air. — In  this  instance  the  rub- 
ber tube  is  connected  with  a  bellows  which  is  slowly 
worked,  while  the  procedure  is  attended  with  a  careful 
inspection  of  the  abdomen  to  determine  the  seat  of  ob- 
struction by  noting  the  line  of  ascending  distention  if  it 
be  not  obscured  already  by  obstruction  tympanitis. 

The  Distention  with  Carbonic-acid  Gas. — For  this 
purpose  3  drachms  of  bicarbonate  of  soda  and  4^ 
drachms  of  tartaric  acid  are  dissolved  separately  in 
water,  and  portions  of  either  solution  are  passed  alter 
nately  into  the  tube  at  intervals  of  six  or  seven  minutes 
(Ziemssen).  These  solutions  are  employed  thus  slowly 
to  obviate  any  danger  of  overdistention  incident  to  a 
tofj  rapid  generation  of  the  gas.  The  phenomena  inci- 
dent to  this  method  of  distention  are  scrutinized  with  the  same  care  as  in 
the  preceding  instance. 

The  Distention  with  Hydrogen  Gas, — An  ordinary  rubber  balloon  with 
a  capacity  of  from  two  to  four  gallons  is  the  simplest,  safest,  and  most 
efficient  instrument  for  making  rectal  insufflation  (Senn).  The  balloon  is 
connected  by  a  metal  tube  to  a  rubber  one,  and  the  gas  is  slowly  discharged 
through  the  latter  into  the  bowel  by  compression  of  the  bag  with  the  hands. 

The  balloon  is  a  better  agent  by  far  for  the  intro- 
duction of  air  than  the  l)ellows  or  any  mechan- 
ism of  a  less  deliberate  action.  The  gas  should 
be  discharged  slowly  through  a  stopcock  easily 
regulated  and  of  a  caliber  not  larger  than  a  line 
or  two  in  diameter  at  the  point  of  exit.  During 
the  introduction  of  the  gas  the  patient  should 
lie  on  the  back  to  afford  the  surgeon  the  oppor- 
tunity to  outline  the  course  of  distention,  and 
especially  to  recognize  the  passage  of  gas  through 
the  ileo-ca?cal  opening,  which  is  indicated  by  a 
gurgling  sound  that  not  infrequently  can  be 
heard  several  feet  away  from  the  patient.  \ 
taring  segment,  "d.  sVace  sudden  lessening  of  the  pressure  in  the  use  of 
between  returning  layer  either  a<^ent  indicates  that  disinvagination  has 
h!nJ"^:irfr'Ktur'  taken  plaoo,  or  that  rupture  of  the  intestine  has 
cipiens.  c.  The  intussus-  happened.  If  the  latter  have  occurred  the  es- 
cip^ens.  ^^^  ^f  ^^^  f^^,^  the  intestine  into  the  perito- 

neal cavity,  together  with  the  additional  amount  slowly  introduced  through 
the  tube  under  low  pressure,  will  cause  a  general  tympanitis  with  loss  of 
liver  dullness:  increasing  dullness  on  percussion  indicates  the  escape  of 
fluid;  while  in  disinvagination  decreased  pressure  is  followed  by  continued 
upward  intestinal  distention  in  a  regular  manner,  and  the  presence  of  liver 
dullness. 


Fio.  1043. — Single  intussus- 
ception, transverse  section. 
a.  The  entering  layer  of 
intussusceptum.  e.  Space 
between  entering:  ana  re- 
turning layers  of  intussus- 
ceptum.    /.  Lumen  of  en- 
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77h^  Dlsieniion  friih  FhntL—Ai^  KM^forL*  rfiimrkoiL  IIk'  benefit  nf  liniii*! 
distention  i^  limited  to  involvement  of  the  colon.  The  eonnnon  method  of 
practice  h  to  pour  the  tiuid  into  a  funnel  held  alx>ut  three  fei^t  above  the 
patient  iind  connected  directly  with  the  outer  end  of  the  intestinal  tube. 
The  fountain  syringe  eiin  lie  employed  insteud.  The  patient  need  not  be 
inverted  diirin/^  the  administration.  The  capacity  of  the  colon  in  the  adult 
is  from  a  gallon  to  a  gallon  and  a  third.  In  the  infant  from  ten  to  twenty 
ounces.  The  introduction  of  the  fluid  should  he  done  slowly,  with  the  head 
placed  low  and  the  pelvic  raised.  Sonietitnes  this  plan  is  practiced  withnut 
the  its>e  of  an  amesthetic.  Lukewarm  saline  solurion  is  commonly  employed, 
but  warm  oil  can  be  used  instead. 

The  Remdrkj^i, — ^Prolonged  distention  with  low  pressure  is  more  servic^i- 
abk'  and  less  risky  than  rapid  distention  with  higlx  pn^ssure.  It  is  impos- 
sible to  estimate  definitely  the  amount  of  iluid  and  the  degree  of  pressure 
that  will  cure  or  can  be  safely  borne  in  all  eases.  If  rupture  liainH'Us, 
ahdoun'nal  section  must  Ix^  done  at  once.  Strong  objections  are  made 
against  the  use  of  any  distending  agent  by  some,  Ku-ause  of  the  uncertainty 
and  delay  of  relief,  the  danger  of  rupture,  the  deceptive  results,  and  the 
fickleness  of  cure. 

The  Rr.<iiUs,^-T\w  employment  of  either  of  the  preceding  measureg, 
bi^fore  adlu'ston  shall  liave  taken  place  between  the  invagiuated  jwrtions,  is 
commend;ibIi\  The  earlier  the  use,  the  safer  and  tht^  more  favorable  is  the 
outcome.  After  two  or  three  days  have  elapsed,  the  prospect  of  biinefit 
and  the  danger  of  the  attempt  arc  inversely  ]>ro]Jortioned,  The  employ- 
ment of  gas  or  air  otfrrs  tlie  best  means  of  treat luent  with  a  minimum 
danger  of  use,  prnvideil  profier  care  Ih*  exereiseil  in  the  administration. 
And,  too,  their  inlhient'C  is  more  extended  than  that  of  liuids,  as  the  effect 
of  the  latter  is  limited  to  the  hirge  intestine  afont\  Stilh  the  circumstances 
attending  the  ease  often  n^tpiirc  the  utilization  of  fluids  as  the  simpler  and 
more  available  means  t>f  treatment.  In  7^^  cases  of  all  degrees  of  severity 
reported  by  Wiggin,  intestinal  distentiou  failed  iu  -'^)4  instanws.  Barker 
reported  42  cases.  Jl  of  which  were  treated  by  injection  only,  with  i)  recov- 
eries; 16  cases  in  which  injection  failed  were  treated  by  abdominal  section, 
with  8  rccTweries:  15  cases  by  alidondnal  section  ordy  with  7  recoveries.  In 
50  cases  treated  by  distention,  the  avi-rage  time  froui  the  onset  of  the  ob- 
struction is  three  hours  and  a  half  in  the  siiecessful  cases  and  about  forty 
hours  in  the  unsuccessful. 

Abfiomhitjl  section  (page  7-lV*  r/  x/^/)  should  follow  promjitly  in  tJie»o 
cases  after  failure  of  the  preeeding  means  of  treatment  with  the  view  of 
securing  relief  by  other  and  more  active  measures.  The  age  of  the  patient 
is  no  bar  to  the  attempt,  for  all  ages  have  been  rescued  by  the  measures 
which  at  this  time  olTer  the  juain  hope  of  relief.  It  is  proper  to  say,  how- 
over,  that  the  suceesfiful  issue  will  defx-nd  hirgely  on  the  promptness  of  the 
|M'rformanee,  and  tlu"  knowledge  tind  the  al>ility  to  carry  into  effect  the 
re<|uisite  surgical  techniipie. 

The  Rethirtiott  hij  MaitlpfffHfiotK — For  this  purpose  the  abdominal  inci- 
sion shrndd  be  nuuh'  n<'ar  thi^  median  line  as  close  as  praciicable  to  the  site 
of  the  tumor,  and  long  enough  to  permit  of  prompt  and  effective  handling 
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rif  the  invaginated  part.  After  exposure  of  the  si-at  of  the  intusfiusception 
JIQ(1  it$  caivful  isoliition  with  hot,  nioisL  Kseplir  esuiToimilintjs  while  within 
or  after  withdniwal  (tin?  latter  preferable)  from  the  ahdonnnal  cavity,  a 
cautiously  directed  effort  at  restitution  by  manipulation  is  made  by  grasp- 
ing the  tumor  between  the  luind^  and  carefully  yet  (irndy  sf|ueezinf:  it 
from  the  base  to  the  neck^  so  as  to  reduce  the  size  of  the  (edematous  intns- 
susceptnm,  thus  enabling  restitution  to  follow  gentle  trartion  at  the  neck 
made  in  the  long  axis  of  this  part  <if  the  tumor  (Fig.  iDtl).  If  adhesions 
be  present  lK4ween  Uie  gerons 
surfaet's  of  the  invagination,  it 
h  advised  by  some  surgeuns 
that  they  Ix;  broken  U|)  by  a 
blunt  probe  or  the  end  of  the 
firigi*r.  As  the  constricted 
neck  of  the  tumor  will  hardly 
admit  the  end  of  the  ling^T 
withont  causing  rupture  of 
the  gnt^  and  as  the  presence  *»f 
ndliesiioTis  so  strong  iis  to  re- 
(|uire  tuechanieal  severaiiee  he- 
t^pcuks  impossible  rednetiiun 
these  bits  of  advice  should  l>e 
aci-epted  with  rehictance  and 
lie  applied  with  apprehenRton 
(Kips^.  1045,  Wi'\).  I  lit  hit  in- 
fan  adviised  that  the  intussu— 
fipiens  lie  drawn  downward 
instead  of  pulling  the  intns- 
su-<H»ptmn  upwanl.  as  is  so 
often  reconnnrnded.  At  all 
events,  careful  traetion  in 
Ijoth  directions  should  Im' 
rncticed  after  the  reduction 
»f  the  nxlematous  sw^rlling  hv 
M]ueexing, never  forgetting  that 
a  tcMi  vigorous  or  prolongc^l  ef- 
fort at  reduction  greatly  enni- 
pnimises  tlie  integrity  nf  the 
g\it  and  deprciiSi'S  the  vitality 
of  tJie  patient,  who  is  thus 
perhaps  robbf*d  of  the  benefits  of  other  expedients  in  case  of  a  fail- 
un*  of  this.  After  restitution  of  the  intestine  to  its  normal  relations 
it  shonld  bo  examined  t-arefully  In  tU'\vvi  any  evidences  of  injury  or 
K>int8  of  unnTtrtin  vitality  that  may  l»e  present  ami  retpiire  surgical 
Ittention,  It  may  Ik*  wiser  in  some  instancies  ti»  isolate  the  pnrts  of  the 
litt*«tine  of  c|uestinnal»le  vitality  with  iodoform  gauze,  and  leave  them 
Ro\itjiide  of  the  abdomen,  or  inside  evm,  pending  Nature's  solution  of  the 
doubt,  rather  than  to  sncritiee  nmlulv  the  injured  portion,  or  the  [jatient's 


Fig.  1044. — Sifjjjle  intussusception ^  lonjritudiiial 
section.  Showing  ihc  rt'lMtionrs  of  the  irn|>fir- 
tant  parts  of  the  intusauiiception, 
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opportunity  of  recovery,  by  attempts  at  immediate  repair.  Wlien  the 
integrity  of  the  gut  is  asj^unnU  any  accumiilation  of  fiecvs  or  gatscs  col- 
lected in  the  proximal  portion  of  tlie  intestine  should  be  eaused  to  pass 
along  the  disinvaginated  part  to  a  heahhier  portion  before  closure  of  the 
abdomen,  in  order  that  any  olust ruction  at  the  inijmircd  part  of  the  intestine 
may  be  obviated  until  the  fnnetion  of  the  bowel  is  restored^  A  failure  to 
reduce  the  intussusin:"ption  calls  prompt  attention  to  tlie  advisability  of  the 
adoption  of  other  measures. 


Fig.  104 5.^1  ntutj^UHcept ion  of  tht^  jejunum,     a.  Int4>rnal  eylindiT.     h.  Middle  eyUnder 

r-  l^xtpmal  cylinder. 

The  Retnarhs. — In  rare  instances  reduction  is  acwniplisbed  easier  at  a 
later  than  at  an  earlier  period.  The  tumor  shouht  l*e  strai<^'htened  as  much 
as  possible  before  reduction  is  attempted.  Stpieezing  tlie  intussuscipiens  at 
the  apex  of  the  tumor  is  serrieeable.  Traction  on  the  intussusceptum 
should  be  avoided  in  severe  eases.  Circumscribed  thickening  of  the  gut  and 
thickening  nf  ihe  ileo-ea?cal  valve  may  be  mistaken  for  inromplete  reduc- 
tion, refpiiriug  incision  to  make  the  distinetinn.  Small  doses  of  opium 
should  be  given  for  a  few  days  to  quiet  pcristakis  and  reheve  pain  after 
reduction. 

Lateral  Athi,sitfmosis. — If  the  intussusception  lie  a  small  one,  and  the 
involved  intestinal  structures  Ix*  of  undoubted  vitahty.  and  tlie  eondition  of 
the  patient  adnjonishes  the  employment  of  a  brief  and  exi>edient  measure, 
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one  loop  of  intestine  is  selected  at  the  proximal  and  another  at  the  distal 
aspect  of  the  obstruction,  the  surfaces  of  which  are  brought  in  contact  with 
each  other  longitudinally  and  without  tension,  and  joined  together  in  an 
expeditious  and  serviceable  manner.  Which  measure  should  be  adopted 
for  the  purpose  is  largely  a  matter  of  technical  expediency,  which  can  be 
decided  by  the  surgeon  himself  at  the  time  of  the  operation.  The  portion 
of  the  intestine  excluded  from  the  direct  channel  of  fa;cal  flow  by  the  oper- 
ation appears  thus  far  to  invite  no  unfavorable  outcome,  but  remains  both 
inactive  and  innocuous  to  a  satisfactory  degree. 

The  Establishment  of  an  Artificial  Anus. — Artificial  anus  may  be  estab- 
lished with  or  without  resection  of  the  invagination.  In  the  former  instance 
it  will  likely  take  the  place  of  a  completer  technique  (enterorrliaphy)  owing 
to  the  inability  to  properly  conclude  the  operation  as  at  first  intended.  Re- 
section is  not  permissible  in  the  presence  of  extensive  invagination  or  great 
prostration.  The  establishment  of  an  artificial  anus  without  resection  is 
applicable  to  those  cases  in  which  a  fatal  outcome  would  soon  follow  a  more 
deliberate  procedure.  The  method  of  performance  is  described  under  the 
head  of  enterostomy  (page  817  et  seq.). 

The  Remarks. — Regarding  the  last  two  preceding  methods,  but  little 
can  be  said  in  their  favor,  as  the  former  leaves  behind  a  gangrenous  intus- 
susceptum  and  is  almost  always  fatal.  The  latter  plan  is  no  less  grave  than 
the  former.  Either  may  prolong  life,  but  neither  is  at  all  likely  to  effect 
a  cure. 

Resection  with  Enterorrhaphy. — The  resection  of  the  involved  segment, 
and  the  union  of  the  divided  ends  of  the  intestine  by  sewing  or  by  the  cir- 
cular button  of  Murphy,  has  a  limited  application,  and  is  not  advisable  in 
the  presence  of  a  knowledge  of  the  more  rational  plans  of  Maunsell,  Barker, 
or  Paul. 

The  Remarks. — The  results  of  resection  of  the  obstruction  and  union 
of  the  divided  ends  by  any  method  are  of  the  gravest  character,  being  almost 
uniformly  fatal.  A  patient  able  to  bear  this  operation  is  (luite  likely  to  be 
rescued  by  either  of  the  following  methods.  However,  if  the  intussuscipiens 
be  gangrenous,  resection  must  be  practiced,  and  end  to  end  union  on  lateral 
implantation  or  anastomosis  of  the  small  intestine  to  a  healthy  part  of  the 
colon  done,  followed  by  closure  and  return  or  by  temporary  fixation  in  the 
wound  of  the  remaining  oj)en  end. 

Maunsell  (Fig.  1046)  advised  that  a  longitudinal  incision  (c,  c)  l>e 
made  through  the  intussuscipiens  (1)  down  upon  the  iniussusoeptum,  and 
that  the  latter  be  drawn  through  this  opening  sufficiently  to  bring  the  apex 
(a,  a)  and  neck  (6,  h)  of  the  invagination  well  into  view,  and  then  held 
firmly  in  place  while  the  neck  is  divided  transversely  across  (a,  a,  2)  and 
the  oj)en  ends  are  sewed  {b,  b,  2)  in  the  manner  already  described  (page 
760).  The  part  is  then  disinvaginated  by  gentle  traction,  the  longitU(linal 
opening  closed,  and  a  few  additional  sutures  are  a])plie(l  at  the  neck  to 
8trt»ngthen  the  union. 

Barker's  Method. — Barkr/s.  like  MaunsellV  method,  comprehends  the 
excision  of  the  intussusception  and  its  removal  through  an  incision  made  at 
the  convex  surface  of  the  intussuscipiens. 
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I'he  oppot^eil  serous  siirfafos  of  tlir  i^rUeriii;i  iiiid  rot-eiving  portions  at 
tht*  Jii'ck  of  the  invagination  aiv  united  toirt^tiuT  hy  a  continuous  suture  of 
tine  silk,  carried  so  a.s  lo  inehule  tlu.*  sero-uitijicular  coats  of  both  portions. 


'"^'x  /Y 


Pio,  H)46* — ^The  Irr'atuK'Ht  of  iiitii^siiscrptKni,  Mmiiiseir?*  itiothtKi.  L  n,  n.  Apex  of 
inttiasKM-eptuni.  /^  Ik  Nwk  of  ititusausreptuni.  r,  r.  Ix)ii^riludiiial  inrision 
through  iiitusistimpii/ris.  '2.  a,  a.  Point  of  division  of  nerk  (dutted  line),  b,  b. 
Sewing  of  neck,     r,  r.  Intussuseipitnia, 

A  loi]^itudinaI  iiu-isitui  is  tiieu  made  at  the  eon  vex  iMirder  of  the  intuis- 
sriseipieus  down  n|>ori  the  intussusee]>tuui  (Fig.  1047,  r)  of  sultieient 
length  to  f)erniit  the  rertdy  reuioval  througli  it  of  tlie  latter  body,  wliich 
is  then  amputated  as  near  as  ix>s«ible  to  the  ii])|mt  end  (  Fig.  1047).  Stout 
silk  ligatures  are  passed  tlirough  the  walls  of  the  .^tunip  (7;)  and  tied  firmly. 


Fui,  1047.^Th<'  trratmi'iit  of  iiiiii--*i  ^  cption,  Hjirkpf's  niotliod.  a.  lutussuscipien.s. 
b,  Suturi'8*  d.  The  dividtnl  tuirdt  r  of  I  he  iritu.HSUsreptuni.  r.  Divided  segment 
of  intwaatiHt'eptum. 

to  keep  the  serous  surfaces  in  eonlact  and  control  the  bleeding  points.  Usu- 
ally four  to  six  sutures  are  iunploveiL  tbe  iutroductiou  being  so  timed  as  to 
kee"  nth  cutting  away  of  the  intussusix»ptuin.     The  last  suture  eon- 
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trols  the  circulation  in  the  stumps  of  the  iJiei5(.'iitLM*y,  whiefi  is  not  divided 
until  after  the  suture  is  tied.  The  part  is  then  cleansed,  dried,  dusted  with 
iodoform,  dropped  into  the  lumen,  the  longitudinal  inei.sion  closed  as  in 
Vig.  'J3l,  b.  and  ilji-  hr»rihTS  of  the  abdonien  are  united  as  in  other  inst^mee^. 
llie  Frcainiious. — It  should  Im'  noted  whether  or  not  the  lunien  of  the 
iutuesuseeptuni  is  clear  before  the  longitudinal  opening  is  elosed.    If  it  be 


Fto-  1048. — ^The  treatment  of  intU88iisrr[ih' 

ing  it]   intuBsu^cipienji.     b.  LongitiidiEini   o[M'nijiij   m 
thmwn  anjund  intu,ssiuscTi>tiim  mid  spool. 


hoit     ri.  Longitudinal  open- 

lrlTl|v^^>^r|^tmu,     c,  Ligttture 


iinp4>&sible  to  remo%*e  the  intussuseeptuiii  after  {*ectit>n,  it  nniy  be  loosened 
and  [lerniitted  to  eonie  away  with  the  stools.  If  the  stability  of  the  tech- 
nique Ih^  uncertain  or  the  possibility  of  gangrene  l)e  suspected,  a  gauze 
drain  should  l>e  introduei'd  from  without  and  be  [jermitted  to  remain  until 
the  danger  is  pas.sed. 

PauVa  modi fiarf ion  of  Barker's  inethod  can  be  more  ipiickly  performed, 
beeaufie  a  spwil  and  ligature  are  substituted  for  sewing  in  the  removal  of 
the  intussuseeptuni.  However,  the  plan  is  not  praetieable  when,  as  some- 
timeB  happens,  the  lununi  of  the  intussuseepturn  will  not  receive  the  spool 


Tm*  HMO. — The  treatment  of  intu^!.stjsi-«'pri«iiK  VhuVs  nirthrtcL     Longitudinal  section 
sht)win>^  mt»ttil  sjkkjI  m  fxisitinn. 

The  seroui*  surfaces  a(  the  neek  an?  united  with  sutures ;  a  longitudinal 
incision  through  the  intussuseipims  U  made,  as  in  Barker's  operation  {Fig. 
J 1017),  A  h»ngiludinnl  iricisicm  is  thm  uuidc  into  lh(*  lumen  of  the  intus- 
reptuiri  uf  sulTi*  lent  length  to  admit  the  metal  spool,  which  is  carried 
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into  place  and  held  by  a  strong  suture  passud  aruumJ  the  intusBUsceptimi 
where  it  grasps  the  spool,  and  lied  (Fig.  H)4!^).  The  iutuissiiscvptuiii  is  eiit 
away,  the  loogitiidinal  oj^enlng  in  the  iTihissuscipit^ns  elu8c*d,  the  parts  are 
returned,  and  the  abdominal  wound  is  elosed.  This  mculiiieation  seisms  to 
presinit  the  alternative  between  quieker  practice  and  \\w  danger  of  prompter 
and  more  di-eided  intestinal  eontraetion. 

Irreducible  invagiliationB  of  the  siuaU  into  the  large  intestine  can  he 
treated  in  various  wilvs  as  eircnmstanees  will  permit:  An  artificial  anns  vnn 
be  established  at  the  lowermost  part  of  tlie  small  intestine,  tlie  distal  por- 
tion of  which  should  be  sewed  firmly  to  the  alMlominal  wall,  and  even 
ebimped  with  forceps,  to  oppose  any  further  invagination.  The  em])loy- 
ment  of  MaunselFs  or  Barker's  method  of  treatment  may  be  thought  jyroptT 
in  some  of  these  cases,  even  though  the  intnssustx^ptum  can  not  l>e  entirely 
withdrawn,  for  if  divided  it  may  promptly  eseape. 

Barurz  suecessfnlly  treated  a  ease  of  irreihnihb'  ileo-etecal  invagination 
by  isolation  of  the  tumor  (Fig.  1050),  and  rej>air,  by  lateral  anastomosis  of 


Fio.  1050. — ^The  treatiiirnt  of  ilro- 
can-iil  intussusception,  Biirat'ii'a 
mGtbcxi.  Imiiatifjii  of  the  tu- 
mor.  TliP  ilemn  can  he  aaaato- 
mosed  with  sigmciid  (page  85 1» 
paragraph  2). 


Fig,  ]a51.— The  tmitment  of  ileo- 
ca'tul  inlas8Usception,  Baracz's 
method.  Isoiation  of  the  tufnor 
mid  closurt?  of  the  divided  ex- 
tremities. Enterocolic  anasto 
mosijs. 


the  closed  end  of  tfie  ileum  with  the  colon,  above  the  point  of  occlusion 
(Fi^^  1051).  Sometimes  ill  effects  follow  the  retention  in  }>hieL'  of  the 
ot  eluded  portion  of  the  intehtiiud  lra(*t. 

Prolapsed  invagiliations  are  treatc*tl  better  by  the  [dan  of  Miknlicz  than 
In*  tbe  ohier  methotls  [ride  Figs.  11*11  and  1U44).  Miliulicz  i>ulled  down 
the  intussusreptum  (a)  until  its  up|K^r  linnt  appeared,  then  made  an  inci- 
sion transversely  across  its  anterior  sitrface,  f|oingcan»fidly  down  to  the  jieri- 
loneal  covi-ring  of  the  rt'tnrning  hiyer  (tl)^  tlien  Ihrongh  it  into  the  peri- 
toneal cavity*  arresting  hipmorrhage  as  it  occurre<l.  Thi'  adjoining  peritoneal 
'"^  »s   of   the    two    layers    (entering  and  returning)    of   tbe    intussus- 

*,  d)  were  united  togetlier  at  the  point  of  severance  witli  a  row 
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of  fine  silk  Lembert  sutures.  After  a  similar  treatment  of  the  posterior 
half  of  the  surface,  the  intussuseeptum  was  removed  and  the  remaining  coats 
of  the  inner  (entering)  layer  of  the  invagination  (c)  were  joined  with  cor- 
responding ones  of  the  middle  (returning)  layer  (d)  previously  divided. 
This  method  not  only  shuts  off  the  peritoneal  cavity  above  the  point  of 
constriction,  but  also  unites  firmly  the  respc»ctive  layers  of  the  intestine 
with  each  other,  thus  preventing  infection  of  the  raw  surfaces  and  the 
consequent  danger  of  non-union  and  peritoneal  inflammation.  In  a  time 
of  emergency  in  this  class  of  cases  a  stiff  tulxj  may  be  passed  through  the 
intussuseeptum,  around  which  the  gut  is  ligatured  at  the  upper  limit  with 
a  strong  rubber  cloth,  causing  it  to  slough  away  as  the  serous  adhesions 
take  place. 

The  Results  of  Cwliolomy  for  Acute  Intussusception. — "Out  of  sixty- 
five  eases  in  which  the  intussusception  could  be  reduced,  thirty-eight  died,  a 
mortality  of  fifty-eight  per  cent.  Among  the  children  of  this  group,  the 
mortality  was  sixty-six,  among  the  adults  forty-seven  per  cent.  Of  seven- 
teen cases  in  which  the  affected  bowel  was  resected  and  sutured,  only  two 
recovered,  both  adults.  Of  sixteen  cases  in  which  an  artificial  anus  was 
made  (with  or  without  reduction  or  resection  of  the  intussuscepti(m),  two 
cases  recovered,  also  both  adults  ''  (Curtis).  Prolonged  and  delayed  opera- 
tions are  nearly  always  fatal.  The  danger  of  relapse  after  reduction  of 
the  invagination  ought  not  to  be  overlooked.  To  prevent  relapse,  Senn 
advises  the  making  of  a  fold  in  the  mesentery  j)arallel  with  the  long  axis  of 
the  bowel,  and  sewing  it  in  position  with  silk  sutures,  carefully  avoiding  any 
impairment  of  the  circulation  of  the  intestine.  The  need  for  this  step  is 
not  generally  recognized. 

Volvulus. — Vol\nilu8  consists  in  the  twisting  of  a  loop  of  intestine  on 
its  axis  so  as  to  obstruct  its  lumen  and  vascular  supply.  It  happens  more 
frecjuently  at  the  lower  part  of  the  ileum  and  at  the  sigmoid  flexure,  because 
at  these  parts  the  mesentery  is  the  longest.  The  sigmoid  flexure  is  involved 
in  about  a  half,  and  the  ileum  a  third  of  all  the  cases.  Volvulus  occurs 
about  four  times  as  often  in  the  male  as  in  the  female,  and  usually  between 
forty  and  sixty  years  of  age  in  both  sexes.  Attempts  are  often  made  to 
untwist  the  intestine  by  external  manipulation.  However,  the  delay  in 
diagnosis  and  the  uncertainty  of  the  direction  of  the  twist,  makes  the 
attempt  dangerous  and  success  impossil)le  at  the  outs(»t.  Abdominal  sec- 
tion offers  the  only  rational  means  of  treatment  of  this  obstruction. 

The  Operation. — Make  an  incision  in  the  median  line  large  enough  to 
admit  the  hand;  draw  apart  the  borders  of  the  wound  by  means  of  traction 
sutures  passed  through  all  of  the  tissues  of  either  border;  push  aside  the 
omentum  and  examine  the  field  for  distended  intestine,  which  is  usually 
seen  at  once;  draw  out  of  the  wound  the  distended  portion  and  examine 
for  the  seat  and  direction  of  the  twist.  If  found,  it  should  Im»  untwisted  if 
possible.  If  much  distended,  the  contents  of  the  loop  and  of  the  intestine 
aljove  should  be  evacuated  through  a  short  longitudinal  slit  nuide  at  the 
convex  border  of  the  untwisted  gut  with  a  scalpel.  The  intestine  is  then 
washed  out  with  sterilized  water,  the  opening  closed,  and  the  intestine 
returned.  If  the  loop  first  withdrawn  offers  no  solution  as  to  the  seat  of 


till*  twl*l,  luldltiontil  U\ii\\^  im*  rt*moviHi  in  thoir  onlor  and  ovaciuittM],  if  need 
lu\  unhl  th»*  nriil  uf  tho  ulwtrucliaii  is  fell  (»r  Unuight  lu  sight.  Whenever  a 
ilNlrihhHl  Kh»|i  iiiltTfeiv?*  with  (lie  untwitiliii'r.  tlu^  eviKUuUioii  of  the  con- 
Avutn  fiU'ilitut*^**  the  inuuipuhuioiv,  ?*«Vi>  linu\  aiu]  Irsn^ns  the  thioger  of 
Injury  tu  tUv  ^n\s  If  H  U*  imjUKH^iiUle  lo  \niwind  the  jKnlirk^  on  aeeount  of 
Mtllu»*hui»*,  ttfler  thi*  vulvnilun  w  vviHnifitc*d«  either  of  the  following  methods 
nui  he  )imetitvil: 

1.  lateral  afiiinliinioMiii  of  the  {maximal  mul  dbtiil  parts  of  the  intestine 
m  iieHr  to  the  Milt  of  I  he  uttstruetion  ns  praetieable,  thus  removing  the 
olmtntetetl  h^op  fn»m  the  hne  «»f  ftivul  tlow  (  h'ig,  iitU). 

U.  IteHtH^tiou  tif  the  liHiji  uml  uiiioiv  of  the  intestina)  extremities  bv  tlie 
enil-toruil  or  hit*'r»l  H[»pr*i\inmtiuu  iiu'thtnU  (]>age8  7<»0,  t88). 

li.  *rht^  extal>lishnu*nt  nl'  aii  nrtilicinl  anii.s. 

Wliieh  of  iht'w*  tv\piMlifiits  is  entitled  to  preeedence  will  depend  on  the 
eonditinn  nf  tlie  patient  and  the  tH|uipment  of  the  surgeini.  If  the  intes- 
tine he  greatly  iHstnrhed,  or  the  patient  be  much  depressed,  a  temporary 
arlilieial  amis,  followed  later  by  completer  repair,  affords  the  best  outlook 

The  He  marks. — It  is  regarded  as  wise  to  evacuate  and  cleanse  the  over- 
diHtendrd  intestine  of  a  vnlvuhis  after  reduction,  since  paralysis  and  soft- 
ening of  the  walls  of  the  gut  proini>tly  follow  this  condition,  and,  if 
unreht'ved,  often  cause  c*<^ntiinuMl  obstruction  then*  from  loss  of  peristaUie 
function  in  the  presence  of  a  large  fiecal  accumulation.  In  our  observation 
the  attachments  and  the  direction  of  the  sigmoid  mesocolon  cause  the  gut  io 
flex  and  turn  outward  to  the  left  when  distended  with  air  in  experimental 
instaoa^s,  a  faut  which  suggests  that  the  maoipuhition  for  the  reduction 
of  volvulus  of  the  sigmoid  \yv  directed  from  left  to  right.  Often  in  volvulus 
trf  tlie  sigitioid  the  abdominal  incision  must  Ix'  made  of  a  liberal  size  to 
permit  of  the  prom]>t  and  safe  withdrawal  of  the  gut  before  attempted 
rectification.  The  em]doyment  of  rectal  injections  and  the  introduction 
of  thf*  hand  into  the  bowel  should  not  l>e  practiced  except  for  the  purposes 
of  diagnosis,  and  even  then  the  hand  must  be  of  small  size — abont  seven 
inches  in  eircumferenee — -and  be  inserted  with  great  care.  All  defects  in 
the  stnicture  and  vitality  of  the  gut  arising  from  volvulus  must  be  care- 
fully souglit  for  and  repaired  befrjre  the  bowel  is  n^turned. 

The  firatilts. — Established  cases  of  volvulus  fire  hopeless  if  left  to  them- 
B€lves,  death  usually  occurring  in  the  first  week.  About  50  to  70  per  cent 
die  after  the  relief  afforded  by  abdominal  section.  Relapses  are  liable  to 
ha|>pen,  as  the  operations  for  cure  afford  no  pnjtection  against  this  eon- 
tingeney.  The  shortening  of  the  mesentery  by  making  a  longitudinal  fold 
purallel  with  the  long  axis  of  the  intestine,  and  fastening  it  in  place  with 
silk  sutures  {8enn)  ;  tixation  by  the  sew^ing  to  the  abdominal  wall  of  the 
signioid  mesocolon  (Houx),  or  of  the  bowel  itself  ((lonld),  and  the  fixation 
attendant  on  a  tem]>orary  artificial  anus,  are  tested  methods  of  sucwssful 
practice.    Excision  of  the  distended  loop  has  been  suggested  (Obolinski), 

Neoplasms. —  Xeoplasms  not  infrefiuently  cause  intestinal  obstruction, 
jrresfie*  tivi*  of  those  ronnected  with  the  rectum.  These  growths  offend  by 
lying  U[>on  or  by  involviug  the  intestinal  structure.     If  obstruction  arise 
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from  tumor  pressure,  the  growth  should  be  removed  in  the  manner  best 
calculated  to  meet  the  requirements  of  good  surgical  technique.  If  the 
neoplasm  be  inseparably  connected  with  the  intestinal  structure,  the  portion 
of  intestine  and  mesentery  involved  should  be  removed,  along  with  the 
growth  and  enlarged  glands,  and  the  ends  of  the  divided  gut  united  by  end- 
to-end,  or  the  lateral  apposition  method.  If  the  patient's  condition  or  the 
extent  of  the  disease  do  not  warrant  resection,  the  growth  should  then  be 
excluded  from  the  intestinal  channel  by  lateral  anastomosis  of  the  intestinal 
loops  continuous  with  the  growth,  in  such  a  manner  as  to  avoid  undue  trac- 
tion on  the  loops,  and  at  the  same  time  economize  as  much  as  possible  in 
the  length  of  the  intestinal  tract.  The  technique  of  these  procedures  is 
sufliciently  explained  already  under  the  consideration  of  enterectomy  and 
the  various  methods  of  intestinal  union  (page  800  et  se(j.). 

Diverticula  (Fig.  1052),  banih  (Fig.  1053),  slits,  openings,  etc.,  cause 
intestinal  obstruction  not  infrequently.     The  right  iliac  and  pelvic  regions 


Fig.  1052. — Stran^lation  caused 
by  an  intestinal  diverticulum 
which  had  wound  and  fastened 
itself  al)Out  a  loop  of  intestine. 


Fig.  1053.— Strangulation 
of  a  loop  of  small  in- 
testine by  a  long  liga- 
mentous band. 


are  the  special  seats  of  this  class  of  constricting  agents,  because  of  the 
location  there  of  the  vormiforin  appendix.  Fallopian  tub<»s,  and  uterus, 
whose  natural  arrangement  and  acquired  infirmities  contribute  largely  to 
the  frequent  presence  of  int(»stinal  i:)it falls  in  these  parts.  Meckels  diver- 
ticulum is  also  in  this  vicinity,  and  its  agency  contributes  alxnit  twenty- 
two  j>er  cent  of  the  entire  iunnl)er  (hernia  excluded)  of  the  cases  of  obstruc- 
tion dejxmdent  on  bands,  diverticula,  etc. 

The  abdominal  incision,  exj)()sure  of  the  contents,  and  the  search  for 
the  seat  of  constriction  are  each  carried  out  in  accordance  with  the  previous 
description  of  like  procedures.  The  right  side  should  be  examined  first  for 
ap])arent  reasons.  Bands  and  diverticula  should  be  removed  entirely  when 
possible;  they  should  l)e  ligatured  outside  the  points  of  division  to  prevent 
any  bleeding  that  may  attend  tlieir  severance.  Tiie  division  of  a  ])atent 
diverticulum  should  be  guarded  against,  since  by  this  occurrence  not  only 
blood  but  infecting  products  may  esca])c  into  tlic  peritoneal  cavity;  the  o])en 
extremities  should  l)e  closed  l)y  inversion  and  sewing,  the  same  as  in  deal- 
ing with  intestines,  and  then  returned  to  the  abdominal  cavity.    Compara- 
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tivd^'  little  trouble  attends  the  fmdiiig  nnd  treatiiiuiit  of  bauds,  but  if  gan- 
grene of  tlie  iiitestiiiL'  hv  prer^eni  or  tlireiiteiR-d,  the  ease  then  asBumes  a 
graver  as|K'et.  Jlowever,  the  deteetion  and  treatuient  of  the,se  couiplieations 
have  alreadv  been  given  due  eonskleration.  Abnormal  openings  iu  the  mes- 
entery, ornentuuK  and  abdominal  walls  should  W'  closed  to  prevent  a  Ti}\ye- 
tition  of  the  inliietion  resulting  therefrom.  Of  course,  in  des|x*rate  cases 
the  teehiii<pu'  should  Ix^  abbreviated  in  a  degree  consij^itent  with  the  best 
interenti?  of  the  ease.  As,  for  instance,  if  the  open  ends  of  a  divertieuhnn  lie 
brought  out  through  the  abdominal  wound  and  fastened,  instead  of  clossed, 
valuable  time  will  be  saved. 

The  Affer-ireatmeni, — The  after-treatment  in  operations  for  relief  of 
the  various  causes  of  intei^tinal  obstruction  ditTers  in  no  essentitd  regard 
from  that  oommended  for  all  severe  abdominal  operations.  The  patient  is 
placed  on  the  baek  with  the  linibs  in  a  flexed  position,  and  kept  there  for 
three  or  four  days  at  least*  The  bladder  is  evacuated  with  a  catheter,  if 
necessary,  at  regular  intervals;  a  very  small  amount  of  nnlk  and  Viehy  or 
of  koumiss  is  given  tlaily  after  the  first  twenty-four  hours  for  the  first  week. 
Nutrient  enemata,  and  rectal  injections  for  thirst,  are  sparingly  adminis- 
tered during  the  same  time.  If  Jiitestinal  distention  occur  and  become 
annoying,  the  rectal  tube  can  be  introduc*i?d  high  up  at  intervals,  and 
allowed  to  remain  for  a  time.  Codein  or  a  suuill  amount  of  mor]>!un  can 
be  administered  occasionally  to  lessen  pain  and  nervous  irritation.  The 
bowels  should  be  encouraged  to  move  voluniarily  rather  than  from  ihe  effect 
of  cathartics ;  rectal  enemata  when  discreetly  emploved  answer  the  purpose 
well. 

The  Resiillif, — ^In  e<eIiotomy  for  acute  intestinal  obstruction,  08.9  per 
cent  die,  and  the  mortality  is  twenty-five  per  cent  greater  without  than 
with  the  removal  of  the  obstruction.  The  death-rate  following  a  complete 
lecbniipie  (sutnring  the  bowtd  is  the  highest  of  any  plnn  of  action,  being 
8(>-0  per  cent  ( (Airtis).  The  earlier  the  operation  the  nu>re  favorable  is  the 
outlook. 

Colectomy, — The  term  cokM-tomy  expresses  the  excision  of  a  limited  por- 
tion  of  the  colon  and  the  uni<m  of  the  divided  extrennties.  It  seems  wise, 
we  think,  to  extend  the  application  of  the  term  to  the  sigmoid  flextire 
also,  rather  than  employ  a  newer  one  (sigmoidectomy)  definitely  applicable 
to  this  part  of  the  large  intestine,  a  course  not  quite  in  hsirmony  with  the 
general  use  of  tlie  term  colostomy. 

Tltf  (}pfr(ttiotK — The  operation  of  colectomy  should  ln^  performed  as 
early  in  the  history  of  a  case  as  possible,  to  secure  the  best  result.  After 
thorough  cleansing  of  the  l>owel,  the  incision  to  reach  the  ascending  or  tlie 
descending  portion  of  the  colon  involved  is  made  along  or  close  to  the  cor- 
responding linea  srmdunaris,  as  circumstances  recpiire.  The  tumor  is  ex- 
posed, and  isolated  by  aseptic  surroundings,  the  contents  of  the  intestine 
are  pushed  away  from  the  distal  and  proxinuil  as|)eets  of  the  growth,  and 
the  bowel  is  clamped  with  forceps  or  tied  with  gauze  at  two  points  about 
three  or  four  inches  apart  at  each  of  the  respective  extremities,  the  two 
inner  sites  of  constriction  being  lorated  close  to  the  growth.  The  question 
nf  the  ability  to  unite  the  divided  ends  of  the  gut  should  he  considered  care- 
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fully  before  any  inipainneiit  of  tlie  intestinal  structure  is  made.  If  the 
extremities  can  be  united  either  by  end-to-end  sewing,  by  the  large  circular 
button  of  Murphy,  or  by  lateral  approximation  or  other  suitable  method 
without  undue  tension,  the  operation  is  continued  by  division  of  the  intes- 
tine at  the  proximal  side  close  to  the  inner  point  of  restraint,  and  the 
divided  ends  are  cleansed  with  saline  solution  and  carefully  wrappi»d  in 
sterilized  gauze.  The  distal  portion  is  treated  similarly,  after  which  the  two 
ends  are  united  to  each  other  by  aid  of  the  means  best  suited  to  the  case. 
The  isolated  portion  of  intestine,  along  with  the  growth  and  secondarily 
resulting  defects,  is  removed  as  in  resection  of  the  caecum  (page  854),  and 
the  wound  is  cleansed,  drained  if  need  be,  and  suitably  closed.  If  it  l)e 
regarded  as  impossible  to  imite  the  divided  ends  of  the  colon  safely  after 
excision  of  the  growth,  either  of  the  following  plans  can  he  pursued : 

1.  Lateral  anastomosis  or  implantation  of  the  ileum  with  the  colon 
(ileo-colostomy)  at  the  lowest  practicable  point  beyond  the  seat  of  the  dis- 
ease. After  this,  the  disease  can  be  removed  or  not,  as  circumstances  dic- 
tate. If  not,  an  open  end  of  the  bowel  is  closed  and  returned  to  the  abdom- 
inal cavity,  the  abdomen  is  closed  and  the  patient  committed  to  his  fate, 
so  far  as  the  morbid  growth  is  concerned.  If  removal  be  practiced,  it 
should  be  done  as  has  just  been  descril)ed. 

2.  If  the  distal  part  of  the  healthy  colon  be  beyond  the  reach  of  the 
ileum  for  the  pur])oses  of  the  proper  anastomosis,  either  one  of  two  courses 
can  be  pursued:  (a)  the  closure  of  the  distal  end  of  the  colon  and  the 
establishment  of  an  artificial  anus  at  the  seat  of  the  incision  by  the  with- 
drawal and  fastening  outside  of  the  proximal  end  of  the  gut;  or  (b)  the 
closure  of  both  ends  of  the  colon  and  the  anastomosis  of  the  ileum  with  the 
descending  colon  or  sigmoid  flexure  near  the  rectum.  If  this  plan  (b)  is 
practiced  the  sphincter  ani  should  be  well  stretched  to  facilitate  the  dis- 
charge of  fa?cal  matter.  If  stretching  is  not  done  the  rectal  contents  are 
not  infrequently  carried  u])ward  along  the  colon  and  small  intestine  by  the 
expulsive  efforts  of  the  bowel,  instead  of  downward  as  is  normal.  The 
writer  has  had  an  experience  of  this  kind  in  an  instance  of  ileo-sigraoid 
anastomosis. 

Paul's  Method. — In  those  instances  of  colectomy  in  which  the  formation 
of  an  artificial  anus  is  advisable,  Paul  commends  the  following  method  of 
practice:  Through  a  free  incision  made  over  the  site  of  the  tumor,  clean 
away  the  adhesions,  ligature,  and  divide  the  mesentery  well  beyond  the 
limits  of  the  growth:  remove  from  the  abdomen  the  loop  of  bowel  and  the 
associated  disease:  sew  toijetliiT  the  divided  borders  of  the  mesentery  (Fig. 
1054)  and  the  corresjHnidin;:  adjacent  surfaces  of  the  intestine,  thus  draw- 
ing the  mesentery  outward,  so  as  to  lie  beneath  the  bowel ;  make  an  opening 
into  the  colon  at  either  side  of  the  disease  and  introduce  into  each  orifice  a 
large-sized  Paul's  tube  (Fig.  1030),  ligature  it  firndy  in  place,  cut  away 
the  diseased  part,  and  close  the  external  wound  with  deep  sutures.  Two  or 
three  weeks  later  the  intestinal  spur  is,  in  suitable  cases,  removed  by  the 
enterotome,  and  the  jirtificial  anus  closed  in  the  usual  way  (])age  H27). 

The  Remarks. — (Jauze  packing,  to  prevent  infection  of  the  wound  after 
operation,  is  rcipiired.  The  proximal  tul>e  is  (piite  suthcient  when  attended 
50 
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with  closure  of  llie  distal  viuU  wliicli  c  losurc  is  ac  L'ljjiiplisliud  tudepentleiitly 
or  bv  iTicliiston  in  [he  proxiiiial  ]ig;ifinv,  t'ripps  slroii;^Iy  approver  of  the 
rutiioval  of  i\w  dWvn^vd  coil  of  iulestiui*  outsido  of  the  abtlomeii,  ant]   its 


retention  there  until  adht-sions  have  shut  oft  the 


resected.     Block 


prai 


tices  a  similar  niethoi]  in  three 


peritoneal 
operation 


eavity  when 
:  1,  the  dis- 


eased h>op  i^  fastened  nnts^ide  the  ahdonien;  2,  reseetion  niu]  enterorrhaphy 

are  pradieed;  o,  later  ihv  adhesions  arc 
s(?pa rated  and  the  bowel  is  returned  to  the 
abdomen.  If  the  obstruction  is  acute,  an 
opeiiin«(  into  the  proximal  asptH't  of  the 
bowel  can  Ix'  made  as  soon  as  proteetive 
measures  nre  tabu. 

McGraw's  Metliod, — This  metlu^J  is  moat 
in>reiMnus,  and  with  care  should  be  effective. 
77n'  iJpcraiiijti. — With  the  pal  lent  in  the 
(Isirsal  fiosture,  elevate  if  possible  the  seat  of 
the  obstruction  an<]  ojm^  the  abdomen  over 
it — if  otlierwise,  oyw^n  the  abdomen  in  the 
median  line;  find  tin?  obstructed  coil  and 
draw  it  froTu  I  he  alMJomen,  overeoniin|]c  re- 
straining adbestfais  if  necessary  for  the  pur- 
pose; anastomose  to^retlier  the  two  lindjs  of 
I  he  intestine  at  either  side  of  the  obstruc- 
tinn  bv  Me(i raw's  uielhod  ( fuige  O'^l)  ;  close  the  wouufl  snugly  with  sutures 
aronud  the  prolruilin},^  coib  k-avin^^  the  seat  of  anastomosis  within,  and  the 
diseased  and  adjoining  two  or  three  inches  of  healthy  gut  wittiout,  the  abdo- 
men;  snlure  the  prolruding  intestine  to  the  abdoonmil  wall,  and  ligature 
and  cut  olT  the  distal  limb  just  b^^fuw  the  tumor  (Fig.  lt>54  a)  \  surround 
the  proxiuml  end  with  gauze,  ami  eleanse,  invert,  and  close  the  distal  end 


Fici.    1054. 
met)  J*  id. 


txnvi'l   to  form 


Colecto  my ,    Paul 's 
Arranp'iueiit     of 


spur. 


*i(i.    ia>t  fr.— (;ole*"ti.riu%  MrCJmw*s         Fig.  ia54f).— f  nU'ctoniy,  MfOniw'a  method, 
melhtnl     Inrrstiiip  iinkst<»mnH*'d.  tube  in  pbce.     Intef^tiae  iinaM^iniiwfd. 

and  bury  it  in  the  alHh.minal  wound  beneath  the  surface:  fasten  it  in  place, 
close  over  it  the  abdominal  wound,  leaving  it  thus  tor  gonrl  (Fig.  It)"j4  U)  ; 
pee  that  the  abdominal  wound  t  loscly  surrounds  the  proximal  protrusion, 
then  seal  the  whole  of  the  former  hermetically  with  gauze  and  ciVllodio!i ; 
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i*vacuat<*  th<'  tonh'iUs  o\'  lln-  prnxiitial  mil  I*)  rnunnsnf  a  irmnr  wjtli  riihlKT- 
tube  attaohuK'nt  Ihrust  intn  il ;  suhstittik*  a  glriss  IuIr-  (Paurs)  with  a  pursc- 
etring  fa>it(niriig  (Fig.  m54  It)  tnr  the  tnK-iir  aftrr  tlu'  bowel  k  crnptit'd  of 
it§  contt-ntis;  remove  the  tid>e  when  fit'ees  pass  pt'r  n'riitttf  (four  or  five 
days)  (Fig.  H>54  r)  ;  <'iil  olf,  eleaiise.  invert,  elo^e,  iiml  Iniry  ihe  |jroxiiiuil 
enit  as  in  the  preeeding  instnnee. 

7'he  Prvrfudions,- — Pass  the  ligature  while  on  tin*  streteh,  so  that  the 
i^houlder  at  the  eye  of  the  needle  causLnl  by  the  doidiling  of  the  hgatinv  will 
not  make  ttMj  liirge  an  oprming  in  the  clistende4  kiwel,  thereby  making  the 
union  insecure.  If  pasani  while  very  tsmt,  rehixatimi  eauses  the  suture  to 
instantly  fill  the  point  of  passage,  preventing  leakage.  The  **  Smith  or 
Mclx^an  needle  **  is  eonina-nded  for  this  purpose  by  McUraw.  Sander- 
gon't^  *  nn^dle  shouhl  answer  the  ])urpose  well, 

TIh'  f!i*marks, — ^The  ahilominal   incision  fthoukl,  if  feasible,  b*  located 
so  as  to  ndow  the  bowel  when  extruded  to  he  us  near  as  i»raetieahle  in  lite 
nnrnial    ]j<>s}tion,    and    !x'    just    large 
enougii  to  jjcnnit  the  withdrawal  of  the 
loop.      Other  ineisions  shoidd  be  closed^ 

Treves,  in  idioimiltlc  ililfttatluu  of 
the  cat  on,  in  a  child  about  six  y(?ars  erf 
age.  carried  into  effect  in  1807  f  t'^*' 
following  sufiplenienlary  nu^asure,  from 
which,  k^-ause  of  the  kind  of  ease,  we 
will  freely  4 note: 

**  By'  means  of  an  eltiptical  incision 
in  the  skin  I  isohitml  and  removed  the 
artificial  anus,  entering  tlie  abdorucn  on 
each  §itie  of  the  opening.  The  oriHce 
in  the  erdon  I  eb)sed  by  a  series  of  sub- 
stantial sutures.  I  fotind  that  the  gut, 
which  Inid  at  nnv  time  l>een  bo  enor- 
mously  distemled,   was    now   of    more 

moderate  dimensions,  and  its  point  of  juncture  with  the  narrow  tube  which 
represented  the  |ow«t  ]mrt  of  the  colon  w^as  still  abrupt.  The  narrowt^l  tutM? 
had  shorteiu'd  s{>mewhat  as  the  result  of  removing  the  distention.  The  dila- 
tation nf  tite  colon  exl<'nd<  d  np  to  tlie  sjdenic  ilexnre,  Beyrmd  that  point  the 
colon  was  practically  lutrmal.  altluaigh  it  harl  evidently  bwii  to  some  degree 
dtutcndn]  and  ^ttU  showed  some  hyi>ertn)phy  of  its  walls.  The  colon  on  the 
fight  sitle  was  normal,  and  the  wholr  of  the  greater  bowel  had  a  very  free 
mesocolon.  Having  fouml  that  I  could  hrinu  the  h'ft  e\tremit>  of  the  trans- 
Verse  colon  to  (he  arms,  1  isohilcd  and  ligatured  the  left  mVw  artery,  and  hav- 
ing clam  perl  the  bowel  divided  it  at  the  splenic  llexure.  1  then  isolated  the 
sigmoid  artery  and  the  superior  hemorrhoid  a  I  ves^eU  and  ligatnivd  them. 
The  ahs»*nc€»  of  fat  in  the  retroperitoneal  tissue  rendered  this  prtKHi'eding 
very  isiniple.  At  the  -iame  tinu*  1  aseiTtained  that  the  distribution  of  the 
middle  and  right  colic  arteries  was  normal.     I  tli<m  excised  the  gut  repre- 


FiO.    1054  f. — Colectnmy,    MrfJraw's 
iiiiIIumI.  pads  rlcimnl  and  rt?lunuMl 

til    lilldolJKTl. 
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sen  ting  the  descending  colon,  the  sigmoid  flexure,  and  the  upper  part  of  the 
rectum.  1  divided  tlie  bowel  low  down  in  the  iK-lvis  below  the  entrance  of 
the  superior  hieinorrhojdal  artery.  A  few  bleeding  poinli^  tnade  manifest 
by  the  excision  ret [ui red  ligatures.  The  child  was  now  placnHl  in  the  lithot- 
omy position,  and  havin*,'  made  an  elliptical  incision  an»und  the  evidently 
narrowed  anus  1  proceeded  to  remove  the  anus  together  with  the  lower  and 
reniaining  portion  of  the  rectum.  The  separation  of  the  rectum  from  the 
slender  vagina  was  a  somewhat  tedious  matter.  The  middle  ha?niorrhoidal 
vessels  were  secured  and  the  k>wer  end  of  the  rectum  removed  without  ditti- 
eiilty.  I  returned  to  the  abdominal  cavity  and  brou^^ht  the  transverse  colon 
down  to  the  anus,  and  1  secured  it  liy  a  scries  of  close  sutures.  The  gut 
w^as  conducted  into  position  by  four  pressure  forceps  which  were  passed 
into  the  abdomen  through  the  hole  in  the  perinjeum.  The  o])eration  was 
concluded  by  closing  tlie  wound  in  the  abdomen  without  drainage.  The 
child  made  a  speedy  and  excellent  recovery/' 

LiillcwofML^ — This  operator  reports  14  eases  of  limited  etdectomy  with 
10  recoveries.  Two  rows  of  catgut  suturt^s  were  eniptoyed,  one  of  the 
mucous  mend>rjine,  the  other  of  the  sero-muscylar  coats. 

Lilienihal  iias  removed  extensively  tlxe  colon  for  colitis  with  a  good 
result. 

The  results  (Kutlin)  of  operations  on  the  sigmoid  are  in  54  eases,  2^ 
deaths.  The  death  rate  of  sexes  about  equal.  Suture,  end  to  end,  21  cjises, 
«i  deaths;  suture,  lateral,  1  case,  no  death.  Jlaunsell's  method,  2  cases,  no 
death.  Artiticial  anus,  secondary  resection,  ^^  eases,  1  death.  3Iurphy's 
button,  r^  eases,  I?  deaths.     Block's  method,  2  eases,  no  death. 

Operations  on  the  transverse  colon  are  made  through  a  median  incision, 
and  have  a  riiore  seritms  outl<^ok  than  those  of  the  remaining  parts  of  the 
large  intestine,  k'eause  of  the  commanding  ndation  of  this  portion  of  the 
bowel  to  the  peritoneal  cavity,  and  its  inliniate  connection  with  the  iK^ri- 
touEeum  itself.  Infection  here  invites  general  disaster,  because  of  the 
serous  environments  and  their  direct  relation  to  the  yjcritoneal  cavity 
at  large.  However,  the  ample  serous  covering  of  the  intestine  yields 
two  advantages:  the  opportunity  for  free  manipulation  and  for  promi>t 
serous  union. 

The  Com7nents,~CiiTc  should  Ix'  taken  to  bring  serous  membrane  in 
contact  around  the  entire  circumference^'  of  the  colon  along  the  line  of  union, 
in  order  to  secure  prompt  and  si^rviceable  attnchment  of  the  divided  extrem- 
ities. The  point  of  exit  of  drainage  in  ascending  or  descending  colectomy 
cnn  be  so  located  posteriorly  as  to  he  dependent  and  substantially  outside  of 
the  peritoneal  cavity.  The  restiUs  (Builin)  in  transverse  colon  and  hepatic 
and  splenic  tlcxure  operati<ms  in  82  cases,  29  deaths;  death-rate  much  less 
in  feumk^s  than  males.  Suture,  end  to  end,  53  cases,  22  deaths;  suture,  lat- 
eral, 2  cases,  no  death.  MaunselFs  method,  1  ease,  no  death.  Artificial  anus, 
secondary  resect i<in.   \  eases.  1  death.     Muffihy*s  button,  fi  cases,  3  deaths. 

Resection  of  the  Ileo-CEBCUm, — Tlie  resection  of  this  part  of  the  intes- 
tinal canal  is  practiced  for  tlie  euro  of  malignant  disease,  and  the  earlier 
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the  attempt  is  oiado  the  brighlcr  will  he  the  outlook.  Deferrnent  of  opera- 
tion until  svmptomi?  of  obstruction  appear  ou^fht  not  to  be  eontemphited 
for  a  moment,  since  this  course  ofTers  no  advantages,  but  profoundly  deep- 
ens every  serious  aspect  of  the  case.  More  or  less  of  the  ascending  colon  is 
removed. 

The  Operation. — After  thorough  cleansing  of  the  bowel  and  the  opera- 
tion field,  plaee  the  patient  on  the  back  and  rnako  an  iiK-ision  about  five 
inches  in  length,  beginning  in  the  line  of  the  anterior  border  of  the  axilla, 
at  a  point  midway  Ijeiween  the  lower  border  of  the  costal  cartilages  and  the 
crest  of  the  ilium,  carry  it  downward  to  within  an  inch  and  a  half  of  the 
anterior  sujjerior  spinous  proeens  of  this  bone,  and  tlience  obliquely  for- 
ward and  downward  an  inch  and  a  half  above,  and  parallel  with,  Poupart's 
ligament  to  a  point  opposite  the  middle  of  this  ligament.  The  tissues  of  the 
abdominal  wall  are  divided  in  consecutive  order,  the  abdominal  cavity  is 
iifK^ned,  and  the  borders  of  the  wound  are  drawn  ajiart  by  means  of  retrac- 
tion sutures.  Remove  adherent  ouu-ntiim  by  division  between  tightened 
ligatures,  expose  the  lowermost  part  of  the  ileum  and  its  junction  i^ith  the 
colon;  strip  aside  the  contents  of  the  lower  four  inches  of  the  sound 
ileum  with  the  thumbs  and  fingers,  and  raise  this  portion  of  intestine  from 
the  abdomen :  isolale  it  witli  moist  aseptic  sponges,  and  constrict  the  extrem- 
ities of  the  emptied  part  with  suitable  clamps  or  sterilized  gauze  passed 
around  the  gut  through  the  mesentery  and  tied;  divide  the  intestine  close 
to  the  seat  of  the  innermost  constriction;  cleanse  the  divided  ends  of  the 
intestine  with  an  antiseptic  solution  or  cautery,  and  surround  them  with 
gauze.  Then  exj>ose  for  four  inches  the 
ascending  colon,  strip  away  its  contents, 
and  wnstrict,  raise  up,  isolate,  and  finally 
divide  it  in  the  same  manuLr  as  the  ileum 
( I*" i g .  lU 5 n  )  ;  u n i \ e  t he  d i v i ded  end s  o f 
the  colon  and  ileum  by  Mavins4dl's  methods 
(Figs.  J)33  and  i)05).  the  oblique  end-to-end 
sewing  method  (Fig.  10.>o),  or,  after 
closure  of  lK>lh  ends,  by  lateral  approxima- 
tion (page  788  ef  ^etf.).  or  by  lateral  im- 
phiDtation  of  the  ileum  into  the  closed 
(or  open)  end  of  the  e<jltni  ( j^ages  7!M 
and  795).  Other  ])lans  of  action  can  he 
employed  to  meet  the  indication.  If 
healthy  colon  be  too  far  away  for  proper 
anastomosis  with  the  ileum,  thf  latter 
can  then  t»e  anastomosed  with  the  sigmoid 
(Fig.  1050 K  thus  removing  from  thi* 
fii-ld  of  direct  fan^al  fi<iw  tlie  polnn  itself. 
The  cf)ntraelility  of  the  coats  will  no  doubt 
ket^p  it  from  becoming  a  receptacle  for  intestinal  eontents^  The  entire  isola- 
tion of  n  loop  of  inti^sttne  In  closing  lioth  ends  should  not  be  prartrc*ed,  sinet! 
the  loop  will  bt'couie  distrudrd  from  it*  own  jirodurls  if  for  no  other  reason. 
an<l  cause  much  trouble,  and  probably  recjuire  removal  or  a  fistula  for  relief. 


B 

Fiii.  1055. — CH>lir|ue  end-to-end 
sfwing  of  iiiii-c|nal  seguuTiis.  A. 
Colon.  }^.  Ileum  obliquel}^  di- 
vided  for  union  with  h»1  of  c-o- 
lon.  C.  Lonpttudmiil  division* 
with  or  wjtiiout  trimming?  of 
LHirdt'R*,  for  thi'^  sarni*  purpose. 
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The  distal  teniporary  coiistriL-ting  agents  are  now  removed,  ami  as  the 
ftecal  How  is  ullowtnl  to  pjiss?  aloiif?  the  newly  made  diannel  tlie  o|H^rator 
ahoukl  determine  that  no  leakage  is  present.  The  partri  are  earefully 
e!eaiit?ed  and  n^stort^d  to  the  prnjuT  position.  If  the  eonditioii  of  tlu-  patient 
will  permit,  the  patient  is  rolled  !>oniewbat  to  tlie  opposite  side  and  the 
resected  part  is  isolated  with  aseptie  surroundings.  Small  seetions  of  the 
mesentery,  inehidin^  the  ve^isels,  are  then  tied  with  silk  ligatures,  tlie  mes- 
entery is  severed  with  seissars,  and  tlie  segment  removed.  If  the  patient's 
eoudition  forbids  this  cour*^e,  the  eonslrieled  ends  of  the  part  are  brought 
out  into  the  tibdoiumal  wound  and  fastened  to  await  a  more  favorable  time 
for  removal.  In  either  instanee  of  removal,  infiltrated  strudures  and 
enhirged  meseiiterie  glands  should  always  be  taken  away  when  prat  tiejilde. 

The  Iictttarks. — The  ahdoorinal  ineision  should  !>e  extemled  promptly  in 
either  direetion  if  a  too  limited  extent  interfereij  with  inspection  or  proper 
mnnipnlation.  iVmuded  surfaees  in  contact  with  seroot^  mend>rane  should 
he  repaired  with  peritonanim  by  tnmspbintcUion,  or  by  sewing  together  the 
serous  borders  of  tin-  denuded  area  if  feasible.  Thv  possible  teehnienl  re- 
fpiirements  arising  from  the  local  and  gent^ral  demands  of  a  ease  sliovdd  l)e 
anticipated,  in  order  that  they  nmy  }m  promptly  and  wisely  met  without 
impairing  the  chances  of  relief.  In  the  instanee  of  small  tumors  giving  a 
chance  for  easy  insiHH'tion  of  the  oiesoeulon  at  either  side,  this  structure 
may  he  divided  hi 4 ween  ligatures  and  the  vessels  secured,  thus  liberating  the 

part    l)efore    Hie    intestine    is    re- 


\'' 


moved.  If  the  growth  be  small, 
it  may  Im^  properly  appmaclied 
through  tlie  Hm.'a  semilunaris  or 
outer  border  of  the  rectus,  rolling 
the  patient  to  the  opposite  side  to 
the  more  easily  expose  and  wall 
off  the  bowel. 

The  Pre t  a  u  t  i o n a\  —  If  t hi ' 
gn>wtli  he  adherent  to  the  alKlom- 
inal  wall  at  the  line  of  incision 
it  will  be  freely  cut,  unless  the 
anatomical  structures  in  fnmt  Uv 
recognized  as  they  are  divided. 
If  the  tuiiutr  be  I  bus  adherent,  it 
is  better  to  extend  the  incision 
above  or  hehjw  to  a  point  of  n(m- 
adhercncts  and  approach  and  separate  the  growth  from  the  wall  with  the 
lingers,  rather  than  to  attempt  to  dissect  the  tidhesions  apart  in  the  direct 
line  of  approach.  Careful  scrutiny  of  the  line  of  intestinal  sewing  should  Ik* 
made,  for  rvideul  reascuts,  and  any  <leftvt  must  be  promptly  refiairetL 
Omc^ntal  grafting  {  Pig.  in^O),  to  cover  a  ilefeet,  can  Ih^  ]iracticcd.  and  gauze 
packing  around  the  line  of  junction  should  always  \>p  inserted  and  pt»nnitted 
to  remain  tliree  or  four  days,  unless  the  abdominal  wound  1k»  sooner  t*losed 
(Fig.  105G).  Th(*  results  (Bntlin)  in  removal  of  nveiim  and  asivnding 
colon,  of  95  cim^s,  2'J  deaths,  20  |ht  cr'ut  better  in  females  than  mali^.    Hu- 


Fui.  105^1. —  Pnxlet'tive  i^niuo  packing  iit  the 
seal  of  defm'tive  intestinal  unioa  (fmgr  750). 
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ture,  end  m  ciuL  51  cases,  21  deaths;  suture,  lateral,  5  cases,  1  death.  Arti- 
ficial amis,  secundarv  resection,  9  eases,  ^2  deaih^.  Murphy's  biittoD,  7  cases, 
2  deaths.  Semi's  phite^,  3  ea^ej?,  1  death.  ^laiinseirs.  l^aul'Sj  and  Mayo- 
Kobson':^  method,  each  1.     PauFs  died. 

The  Removal  of  the  Vermiform  Appendix.— The  removal  of  the  vermi- 
form apjR'ndix  fur  relief  from  m  an  i  test  at  in  us  formerly  re^^arded  as  due  to 
typhlitis  is  a  comparatively  modern  ijn*iedure  and  tlte  product  of  the  genius 
of  American  surgeons.  The  diagnosis  of  appendicitis  and  the  technique  of 
the  operation  for  its  relief  are 
tmitters  of  such  general  medical 
and  surgical  attainment  now 
that  ]>rompt  and  eJfeetivc  treat- 
ment should  be  a  part  of  the 
medical  history  of  ever)'  eom- 
n]  unity. 

Th e  Anato m teal  Poin is. — 
Tlic  airpendix  varies  in  its  ori- 
gin, direction,  size,  nature  of 
the  contents,  etc.,  sufhciently  to 
warrant  a  little  delay  in  onler 
that  the  surgical  iiiiijortanee  of 
these  variations  can  be  given 
consideration.  In  the  major- 
ity of  instances  the  append i.x 
arises  from  the  ea^emn  at  a 
point  alx»ut  an  inch  Ixdovv  the  ileo-ciecal  juiictmu  [losteriorly.  There  are 
two  good  guides  to  the  bieatiou  of  the  base  of  the  npfa-ndix,  a  superficial 
and  a  deep  one.  The  former  is  known  as  **  JIcBurney's  point"  and  is 
located  as  near  as  may  \mj — aliout  two  inches  inlrrnally — to  the  anterior 
gupi*rior  spinous  pron\ss  of  the  ilium  and  on  the  imaginary  line  (Fig. 
lOfil,  a,  ^)  extending  Ix'tween  it  and  the  nndnlicus.  It  is  proper  to  say, 
however,  that  the  reflation  of  this  point  to  the  anterior  superior  spinous 
pro(vss,  when  indica1e<l  on  the  surface,  will  depend  entirely  on  the  loca- 
tion of  the  part  of  the  surfaee  to  which  the  pr<*ssure  is  a]>pHed  and  the 
direction  of  its  application.  Therefore,  some  say  that  it  is  located  midway 
f¥*twecn  the  spine  and  the  umbilicus,  and  others  at  dilTerent  situations. 
'I'he  latter  guide  is  the  fibrous  hand  (Fig.  1057,  a)  tliat  charaeterizes  the 
ca»cuni  and  hirgc  intestine,  ami  arises  at  tlie  base  of  the  apjxMidi.x.  As  has 
\hhm\  shown  by  the  author  already,  foimiled  on  the  i'xandnation  of  one 
hiindre*]  and  forty-four  post-mortem  eases,  the  appendix  extended  inward 
in  twenty-four  |M»r  rent,  was  behind  the  ea^cum  in  twenty,  and  entered  the 
jM'lvic  cavity  in  fourteen  per  cent  of  the  cases,  and  in  each  instance  this 
position  was  twiee  as  frequent  in  the  male  as  in  the  female,  because  of  the 
greater  length  of  the  appendix  of  thf^  former.  In  the  remaining  instances 
the  dirtH'tions  wen*  upward,  iH^hind,  or  |o  the  euiter  side  of  the  caecum, 
upward  Iw^hind  the  i-obm,  do\^iiward,  or  in  other  directions  closely  related 
lo  the  [m'ceding  Rut  f»nough  has  l>een  stated  already  to  establisli  the  fact 
that  the  position  of  the  apfji^ndix  varies  greatly,  and  indeed  the  local  nmni- 


FiG.  1057* — ^Tlw  ri*»rufn  anfl  appendix,  a.  Fi- 
brous Ijund*  b.  ^*  Free"  porlioD  *^tf  appendix. 
c.  Ileum,  d.  Subperitoneal  i>ortion  of  ap- 
pendix. 
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festations  of  a  diseased  appendix  depend  much  on  tlie  position  it  occupies. 
Little  need  be  said  of  the  size  except  as  iK^aring  on  its  relation  to  the  con- 
tents  and  the  lorahzation  of  the  organ  by  nbdoniinjil  i>aipation.  In  forty 
eases  measured,  irres])eetiYe  ot  sex,  eighty-nine  ]H't  cent  were  five  sixteenths 
of  an  inch  in  diameter  and  contained  f<Tcal  or  other  foreign  niaterial.  The 
remainder  were  of  a  less  diameter  and  contained  less  frequently  foreign 
iiiatttTs.  In  scinit*  instontvs  we  have  Imvo  able  to  locate  the  appendix  in  the 
living  by  abdominal  paljuition  in  the  absence  of  pain  and  tenderness*  How- 
ever, when  the  variations  in  location,  direction,  and  size  of  the  artisan  are 
noted,  it  is  not  strange  at  all  that  it  is  so  frequently  undetected;  and,  too, 
since  the  increase  in  size  is  in  direct  proportion  to  the  amount  of  abnormal 
contents,  shouhl  not,  indeed,  I  be  atlvantagt'S  to  lie  gaiucd  Ih*  tiinugbtfuliy 
compared  with  t!ie  dangers  inenrred  by  manipulation  before  the  attempt  is 


Fig.  1058. — The  cspcum  and  appoadix   (fcEtal  type),     a.  Fibrous  band.     h.  Bfusc  of 
appendix.     c\  Meso-appendix.     d.  l\vmn. 

made?  In  sixty-seven  per  c*ent  of  the  cases  (one  hundred  and  twenty-four) 
the  appendix  contained  abnormal  material,  which  was  seen  in  fourteen  |>er 
cent  more  of  the  male  than  of  the  female  sex.  The  mesentery  of  the  appen- 
dix varied  much  in  extent  and  area.  In  forty  per  cent  half  or  less  of  the 
length  of  the  appendix  was  surrounded  with  peritona?ura  (&),  or  "free/' 
as  the  expression  goes,  and  for  this  reason  posst^ssed  a  greater  power  for 
evil  when  diseased,  Cax-a  dilTer  in  their  types  (Fig.  t0ri8).  The  situation 
of  the  right  liuea  semilunaris  should  be  fixeil,  not  only  that  it  nuiy  l)e 
divided  if  needs  be,  but  also  to  prevent,  if  iiid  desirable,  entrance  to  the 
sheath  of  the  rectus  muscle.  The  relative  direction  of  the  filwrs  of  the 
respective  strnctures  that  overlie  the  ea*cum  should  be  carefully  noted,  also 
the  rehition  nf  the  (*avom  to  cnntiguoiis  vasenlar,  u<*rv(Mis,  anil  nlbcr  strue- 
tnn-s   (Fig.  105^0.  nrd  nnfy  to  cnaldr  one  In  recognize  lla-  stnictun-s  in 
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proper  order,  but  also  to  facilitate  aii  nitelligent  8oparation  of  their  fibers 
should  circumstaiK^t's  rt^qnire  it. 

For  the  purpoiios  of  operative  treatment  of  appendicitis  ^\e  clast^es  of 
eiises  are  considered,  the  arraiiLTi'MieiUs^  of  which  are  suggeiiited  by  tlie  rela- 
tions noted  to  exist  between  their  respective  historiei^  and  the  conditions 
revealed  by  operation,  together  with  their  relative  danger  to  life: 

1.  Aeute  appendicitis  char- 
acterized by  sndden  }>erfora- 
tion  and  ditluse  septic  peri- 
tonitis. 

2.  Subacute  appendicitis  of 
insidious  develof>inent  iisiiaily 
complicated  with  perforation, 
attended  with  more  or  less 
circuineeribed  suppnration,  and 
possiidy  by  phlebitis,  aliscesa 
of  the  liver,  snl^pbrenic  ab- 
scess, abscess  in  the  pelvis, 
etc. 

3.  Acute  appendicitis  with 
perforation  and  cireuniscribcd 
tsuppiirative  pcTitonitis. 

4.  Recurrent  and  relapsing 
appendicitis,  with  varying  in- 
tervals of  attack  which  iinfit 
the  patient  for  the  duties  of 
life;  these  cases  not  infre- 
quently terminate  fatally. 

5.  Acule  catarrhal  appen- 
dicitis with  or  wit  float  iuvolve- 
ment  of  the  walls  of  the  ap- 
pendix and  with  plastic  tn- 
flaniniation. 

Thr  operntlvp  Icrhniqne  of 
appendicitis  demands  the  ap- 
plication of  the  rules  of  asep- 
sis in  a  most  rigorous  manner. 
The  operation  field,  as  well 
as  everything  bronght  in  con- 


Fto.  1019, — Transverse  iK*clioii  througch  pelvis  at 
the  level  of  anterior  superior  spijirju**  prtx'csa 
and  wuTo-vcrtebml  angle*  a.  r>otted  line,  in- 
dieatinK  peritonLTum,  b.  Tmnsver>uilis  fascia, 
c.  Aponeurosis  of  external  otlique.  </.  lliae 
fascia-  e,  P»t»us  parvus.  /.  Post-peritoneal 
connective  tissue,  g,  Ant*?rior  rriiml  titTVe. 
h,  Ext<^nml  iliac  art-ety.  t.  Iliftc  veins.  ;.  In- 
ternal iliac  artery*-  l\  8arroiliac  junction. 
These  relations  are  important  in  ewtim?iling 
the  influence  of  the  situation  of  the  appendix 
on  the  sjTnptorns,  .signs,  and  complications  in 
disease  of  the  orRan. 


tact  with  the  wound  and  eniploved  in  the  operation  itself,  must  be  made 

thoroughly  aseptic  with  painstaking  care.     Abundant  hot  saline  solution, 

ample  sponges  trnd  aseptic  cloths,  iodoform  gauze,  and  drainage  agents 

should  bi*  provided.     Stinnilating  agents  for  the  immediate  and  remoter 

trt*alment  of  shock  are  needed   (page  121).     In  the  absence  of  the  stereo- 

t)"ped  oj>erating  table  of  hospital   life,  the  extemporized  one  of  humble 

station  or  urgent  demand  will  fulfil!  adequately  the  necessary  requirenients 

of  the  occasion   (Fig,  57.  vol.  i).     A   table  allowing  postural  changes  of 

the  patient  may  be  of  advantage  in  the  examination  of  the  pelvic  cavity 
.in* 
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to  expose  the  presence  of  diseased  action  of  products^  but  it  is  not  indis- 
pc^iif^iible. 

The  Incmons, — ^The  primary  incisions  (Fi^.  1U(>1)  are  mainly  located 
on  the  right  side  between  the  linea  suiailunaris  at  the  inner  and  the  iliac 


>■ — Instrunu-nis  eiiiiiluvivl  in  n| 


ilL-ltLd* 


41.  .Scalpels,  6.  Bistouries,  c.  P'orripresaure.  d.  Cun-ed  and  straight  scissors,  c. 
Thumb  foreops.  /.  Xeedlc-holdm  h.  Retnit-tors.  t.  Sjxin^o holder,  j,  Wick- 
ittg  surrouijd*»(J  by  fonestrattHl  nihlM*r  tissue,  for  dminajre.  k.  Rubber  drainage 
lube,  /»  Net^iles,  sutures,  and  tniciion  loops,  m.  Ciauze  for  dniituige,  n.  Glaaa 
tut>es,  for  rinsing  unci  drainage,  o.  TenacnihuTi.  p.  Catgut  and  silk  ligatures, 
q,  St*H?l  pmbf%  to  determine  patency  of  lumeti  with  ciecuui,  and  to  cauterize  the 
mucous  meml>rane  of  the  stump.  Broad  retractors  and  Paquelin*s  cautery  are 
nuch  needed. 
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spine  and  Poupart's  ligament  at  the  outer  limit.  Diffen?ntly  directed  mci- 
sious  are  advised  in  this  operation:  the  vertical  and  the  obhque  are  the  ones 
usually  empluyt'd.  Each  of  these  ineisrou.s  l>egins  about  an  inch  above  a 
line  extending  from  the  anterior  superior  spine  of  the  ilium  to  the  umbili* 
cus;  each  is  made  about  three  inches  in  length  at  the  outset  and  is  modified 
tliereafter  as  may  be  advisable.  The  obtiqne  intermusenlar  ("gridiron'*) 
dissection  and  the  obluiuc  free  division  (page  8ti:i  et  scq.)  of  the  tissues  at 


/ 


m 


^ 


s 


Fig.  1061. 


Fiti.  1062. 


Fio»  IfKU, — The  supi'dicial  incisions,     a,  ♦.  lmas?irmr>*  line  l>etween  anterior  superior 


spinous  pro-i't^Hs  jind  unil>ilicus.  6,  c.  Lines  of  iiicisioii  in  iht.*  HattU*-Kiiuimerer- 
*mlnir^ik*r  method,  d.  Vertical  ineision.  i\  McBumfv  incision.  /.  liypfij^H^tric 
inei«ion.  (/.  Vi.seher^s  iueisiori.  iHher  inrisioniii  art'  oniitte*!  to  avoid  confusion, 
but  twnne  of  them  will  iw  dei*eribed  in  the  text.  k.  lioh»on'a  cutaneous  incisions 
for  exploration  of  l>ile*fhietj^. 
Fio.  1062. — ^The  deep  ineiHions  in  their  nujs^enlar  and  nponeurotifi  relationM.  <i.  *.  Imag- 
inar>'  line  Iw^tween  anterior  superior  spinous  pn>i^esii  and  nnibilieus.  b  ,  c\  The 
Batlle-Kammerer-Jahij^uier  methwl.  d\  The  vertical  incision  method.  e\  The 
Mcliuniey  (gridiron)  method.  /'.  The  hyjwpiiatrie  niclh(^d,  g'.  Visrher's  method* 
Ileo-eoloMtomy  ahowti  at  t!ie  left,  o,  6.  Maytirs  method  of  jejunostomy  (pa^e  924). 
k*.  Robeson's  musctdar  division  for  exploration  of  bde^iucts.  Left  inguinal  colos- 
tomy (page  824). 


sub^itantially  the  same  location  are  employed,  the  latter  less  frequently  than 
formerly,  because  of  hernial  sequels  whieh  liappened  in  about  five  per  cent 
of  the  eases  (Fig.  10(}*2).  The  vertical  iueision  is  made  through  the  outtT 
margin  of  the  linea  semilunaris,  and  preferably  involving  the  terntinationB 
of  the  transverse  muscular  fillers  at  this  situation.  Modified  incisions 
( pn^o  BT2)  are  important  in  sj)ecial  cases. 
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The.  Remarks, — ^The  careful  iiiiion  and  prompt  repair  of  the  divided 
ends  of  the  muBcIes  and  of  the  separated  borders  of  bundles  of  tliis  tissue 
are  ful lowed  by  a^  linn  iind  ^sften  by  securer  union  tluui  that  of  divided 
apooeiirotic  structure.  The  location,  direction,  and  extent  of  a  primary 
incision  should  k-  regnlati'd  niueli  more  by  the  seat  of  disease  and  the 
prospective  utility  of  the  incision  than  by  a  stereotyped  rule  of  practice.  A 
heidthy  apficndix,  or  one  but  slightly  diseased  and  non-adherent,  can  read- 
ily l)e  reniovcd  through  an  incision  an  inch  or  two  in  len^tli,  but  in  reverse 
conditions  the  length  of  tlie  o|H?ning  should  always  eorrespond  with  the 
demands  of  safe  practice.  The  oblique  intennuscnlar  separation  (Fig. 
lUli2,  e')  exposes  the  patient  to  the  niinimiini  dimmer  of  hernial  sequels, 
the  vertical  (d*)  and  the  free  oblique  to  the  maxiinum.  The  modifiet] 
methods  of  ap|iroiicli  to  the  seat  of  disease  will  be  considered  as  the  condi- 
tions demanding  their  adoption  appear. 

The  Treatment  of  the  Appendix. — The  appendix  should  always  Ix^  re- 
moved w!ien  consistent  with  the  welfare  of  the  patient.  If  adherent,  it 
sljnuld  \n:  cautiously  separateil  from  its  connect  inns,  from  the  l>asc  down- 
ward or  apex  upward,  as  convenient'  and  eare  may  dictate,  observing  that 
no  portion  of  it  remains  behinth     Its  mesentery  shouhl  l)c  tied  with  catgut 

in  one  or  more  sections,  then  divided 
with  scissors,  and  the  aj>pendix,  niised 
up  along  with  the  wall  nf  the  cfecum 
into  the  wouiul,  isolated  by  aseptic 
surroundings,  and  perhiips  caught  with 
forceps  or  loosely  with  a  ligature,  close 
at  the  base  (  iMg.  10i;3),  shouhl  he  cut 
nlf  about  lialf  an  inch  from  its  origin 
and  n  sleeve  of  serous  membrane  turned 
U]*  (Fig.  in(>4).  The  laitency  of  the 
lumen  of  the  slump  is  then  cstublished 
lM?lore  the  ligature  is  applied  by  the  in- 
troduction through  it  into  the  caecum  of 
a  protK*  (Fig,  KNiO,  r/).  After  ligature 
the  stuujp  may  W*  treated  by  one  of  the 
following  methods: 

a.  By  drawing  the  serous  coat  over 
tlie  ends  of  the  inner  structures  and 
uniting  it  there  with  fine  silk  or  catgut. 
h.  By  suturing  together  the  outer 
and  mirldle  coats  after  renunal  of  the 
inner  (mucous)  by  cutting  or  cautery, 

c.  By  depressing  a  short*  Oexible  stump  into  the  wall  of  the  Circum 
(Fig,  1005)  and  burying  it  there  )iy  joining  together  with  sutures  the  bor- 
ders f»f  the  cjcenl  depression  (Fig.  lOGG). 

d.  By  severing  the  stump  close  lo  the  ciecura,  inverting  the  borders 
and  uniting  them  as  before  with  sutures. 

f.  By  destrciying  the  mucous  lining  of  the  stump  with  cautery, 
and    ligaturing    it    with    catgut    "  within    the   cauterized   area/*      After 


Fici.  1063. — Fowler's  treatnu^nt  nf  ap- 
pendix, showing  biisc  hrought  by 
ligature,  dif^tul  ligature  to  prevent 
©scape  of  roril^nits,  and  Vmv  iodi- 
ciitmg  division  of  the  mucous  mem- 
brane. 
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which  the  end  is  reduced  to  small  proportions  by  triniiuing  and  cauterization 
(McBurney). 

f.  By  first  depositing  around  the  stump,  near  its  base,  a  purse-string 
suture  going  through  the  superficial  tissues  of  the  eiecum,  leaving  it  untied. 
Then  cut  off  the  appendix  half  an  inch 
from  the  base,  stretch  the  lumen  bv  the 
introduction  into  it,  and  the  separation 
of  the  blades  of  fine  forceps;  invagi- 
nate  the  stretched  tissues  into  the 
cjecum  with  forceps,  and  hold  them 
there  while  the  suture  is  being  tied 
(Dawbarn). 

g.  By  applying  to  tlie  base  of  the 
appendix,  a  quarter  of  an  inch  from 
its  caDcal  origin,  a  provisional  catgut 


Via.  KM) I. 


Fu;.  l(Xi5. 


Fig.  1064. — Fowler's  tn.»atiiu*nt  of  appendix,  showing  s<tous  sleeve  turntHl  up  and  end 
of  stump  tied. 

Fio.  1065. — Fowler's  treatment  of  appendix,  showing  stump  buried  in  wall  of  ca»cum. 


ligature.  Isolate  the  apjH'ndix  with  gauze,  and  sever  it  In^yond  the  ligature 
with  scissors;  cauterize  the  himrn  and  the  end  of  the  stump,  and  apply  a 
second  catgut  ligature  to  rcinforci*  th(*  first  (McCosh). 

The  Remark's. — Thi»  adoption  of  any  [)arti{uhir  method  of  treatment  of 
the  appendix  is  not  of  as  much  importance  as  is  the  practice  that  eliminates 
from  the  stump  and  its  environments  infecting  agents  and  possibilities.  It 
often  happens,  on  account  of  (lis(»ase  of  the  a])])endix  at  its  origin  or  of  the 
wall  of  the  caTiim  near  bv,  that  the  practice  must  be  made  to  conform  to 
the  principles  of  safety  rather  than  to  imitation  of  any  stereoty])ed  methods. 

In  suppurative  ca-e<.  the  lignture  of  the  aj)])endix  b(»fore  or  after  cau- 
terization of  th(»  mucou>  iiwnihrane  ;nnl  <'xtremitv  is  <|uile  sulVicient.  Only 
durable  catgut  ligjitures  shnnld  be  emplo\e<l  in  the  infected  cases,  since  silk 
ligatures  under  thosi'  conditions  will  invite  and  may  |>er|H»tuale  the  infec- 
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Fiu.  11)65.— FowIit's  treat- 
iiient  of  tii>poTj(Iix.  show- 
ing sutured  Ijorders  of 
cxpcal  depn»saioii. 

aloii^',  jis  rirrinnstniK'<\s 


1011.    Not  infrequently  gangrene  and  other  destructive  changes  at  the  base 
1'  the  appendix  will  render  the  whole  or  part  of  the  stnietiire  unavaihihte 

Wfor  the  [uir posies  of  repair.  In  sueh  ea.ses  as  these 
the  utilization  of  the  healthy  parts,  eomhiued 
with  ea^eal  inversion  and  sewing,  will  answer  the 
purpose.  When  the  w*hole  or  a  part  of  a  disea.sed 
afipendi.x  \^  iinlx'dded  in  the  limiting  wall  of  an 
ahseess,  it  is  usually  wiser  to  slit  up  and  eurette 
tile  imprisoned  part,  leaving  it  then  to  Nature's 
(are,  than  to  remove  it  at  the  risk  of  causing  in- 
creased infection.  Other  Tuoditications  of  treat- 
ment of  the  appendix  will  he  remarked  farther 
may  r(M|]uire. 
Acute  Appendicitis,  cliaracterized  by  Sudden  Perforation  and  Diffuse 
Septic  Peritonitis.^Throiigh  the  vertieal — made  at  the  outer  museuhir  lior- 
der  (Fig.  1*M>1,  d) — or  by  an  ol)li(pu?  free  division  ([lagc  Hill )  pass  njpidly 
down  to  the  peritonaeum.  Arrest  luumorrliage,  thoroughly  cleanse  t!ie  ojjor- 
ation  field  and  incite  the  peritonamm,  win  eh  will  not  in  these  eases  W 
adherent  to  underlying  structures.  Introduce  traction  sntttres  through  the 
entire  thickness  of  both  borders  of  the  wound  and  open  the  wound  wide, 
preventing  at  the  same  time  the  escape  of  distended  intestines  with  the 
hand,  or  L>y  lltin,  ilat  sponges  or  taped  wi|K'rsi,  Cleanse  the  field  with 
wijKTs  wet  with  the  hot  saline  solution,  and  locate  the  fibrous  longitudinal 
bantl  at  the  inner  aspect  of  the  caHuni  (Fig.  1U5T);  folluw  it  dnwnwaixl 
carefully  to  the  base  of  tlie  appendix  (remembering  that  it  may  he  extra- 
peritoneal and  passing  up  lu^neath  the  eaT-um),  and  push  aside  the  intes- 
tines and  hold  them  with  the  fingers  or  gauze  so  that  the  appendix  can  he 
lociiled,  increasing  the  external  incision,  if  necessary,  only  (*!iough  to  per- 
mit [jrompt  and  free  insfiection.  Ifatse  up  the  a[ipendix,  remove  it  quickly 
by  one  of  the  simple  nK*tlnMls,  opydying  eantery  if  time  will  |H'rmit.  As  the 
chief  danger  in  this  clasK  is  death  from  j^hock  and  sepsis,  wdiich  latter  has 
already  involved  more  or  less  of  Ihe  peritoneal  cavity,  and  is  rapidly  s]>read- 
ing,  unhindered  by  adhesive  limitation,  the  ]n'o|)er  cleansing  and  draining 
of  the  cavity  are  the  thsidt'nttn.  The  site  of  the  appendix  and  the  eontigu- 
ons  tissues  are  promptly  cleansed  and  faK'al  conerctioiis  removed.  The  ex* 
amiuation  is  ("inickly  though  cautiously  extended  inward  in  various  direc- 
tions in  search  of  collections  of  Jhiid,  the  pelvic  cavity  and  intestinal  fobls 
rM'ing  carefully  ins|M'ct(*d  iti  this  regard.  Small*  fine  sponges  on  holders, 
following  closely  In^neatli  a  carefully  advancing  linger,  are  vigilant  agents 
of  discovery  and  removal  of  offensive  .Huids,  The  visible  variations  in  the 
degree  of  inflamnmtion  of  the  intestine  will  speak  unerringly  of  the  di rec- 
kon and  vigor  of  the  disease  as  the  examination  progresses.  The  efTeetivc* 
cleansing  of  the  peritoueitl  ravily  ( [>agc  745)  is  very  much  hindered  by  the 
intt^stinal  distention  that  attends  this  class  of  cases;  in  some,  in  fact,  in 
which  this  manifestation  is  marked,  it  h  very  doubtful  if  oven  earnest 
attempts  in  this  line  i»f  action  meet  wilh  a  iHTmnH'nsnrate  reward.  The 
forcing  betwcvn  the  folds  of  intestines  (if  tlui<!>  that  d<i  not  promptly  return 
can  but  increase  <lic  I'xtent  of  the  disease,     Thel^'forl^  W(^  are  disposed   to 
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believe  that  eventration  in  proper  eases  offers  no  less  chanee  of  relief  than 
forced  and  ineffective  doueliing  of  the  abdominal  cavity.  The  hot  saline 
solution  (115°  F.)  is  poured  freely  into  the  ojKjning,  and  caused  to  enter  the 
pelvic  cavity  and  pass  among  the  intestinal  folds  by  pushing  aside  and  sepa- 
rating the  intestines  with  the  hands.  The  fluid  is  thus  repeatedly  intro- 
duced when  practicable  and  caused  to  mingle  freely  with  the  intestines  by 
agitation,  with  the  hand  on  the  abdomen  and  in  the  cavity,  and  then  per- 
mitted to  escape  by  turning  tbe  ])atient  on  the  side  until  it  bears  no  gross 
evidence  of  infection.  lUnke^s  irrigating  tul)e  with  a  central  cylinder  for 
return  flow  is  an  admirable  agent  for  cleansing  purposes.  The  patient 
should  then  be  raised  somewhat  to  cause  tlu?  fluid  to  collect  in  the  pelvic 
cavity,  from  which  it  is  carefully  removed  by  large,  soft,  aseptic  sponges 
successively  introductnl,  remembering  that  fn*<[uent  or  vigorous  sponging 
causes  suiXTficial  traumatism  of  serous  surfaces.  Careful  ins}x>ction  of 
intestinal  loops,  aided  by  temporary  removal  of  each,  and  attended  with  the 
wiping  away  of  infecting  agents  therefrom  with  soft  sponges,  as  well  as  the 
absorption  of  vicarious  collections  of  lluid  by  tbe  same  agents,  characterizes 
the  cleansing  process.  Drainage  is  a  necessary  element  of  treatment,  esi)e- 
cially  in  tbe  presence  of  necrotic  tissue  (page  747).  Tbe  pelvic  cavity,  the 
j)lanes  beneath  and  between  the  intestines,  and  especially  the  serous  fossae 
(page  747)  associated  with  the  (wcum,  should  be  carefully  drained.  The 
glass  drainage  tube  ( Fig.  J)04)  surrounded  by  and  containing  gauze  is  suit- 
able for  the  |H*lvis ;  candle-wicking  incased  in  perforated  rubber  tissue 
should  Ix?  employed  (Fig.  10(>(),  j).  The  latter  agent  can  be  wisely  intro- 
duced between  the  intestinal  folds,  extended  in  necessary  directions,  and 
caused  to  escape  at  the  abdominal  incision  and  other  oi)enings  made  for  the 
purpose.  Oiled  strips  of  iodoform  or  of  simple  gauze  can  be  introduced  in  a 
similar  numner.  Finally,  tbe  region  of  tbe  appendix  and  the  shortened  (by 
suturing)  wound  itself  are  loosely  filled  with  gauze.  Later  the  fluid  collect- 
ing in  the  glass  drainage  tiilx*  is  withdrawn  at  intervals  with  a  small  rubber 
tube  connected  witli  tbe  nozzle  of  a  syringe  arranged  for  the  j)urpose,  which 
is  kept  in  an  antiseptic  solution  wben  not  in  use.  Additional  hot  saline 
solution  may  be  introduced  at  the  same  timr.  The  tube  is  removed  early 
(page  748  vt  s('(/.).  and  a  stri])  of  gauze  is  left  in  its  j)lace  when  indicated. 
1'he  other  agents  employed  for  drainage  are  removed  as  soon  as  they  have 
served  their  ])urpose. 

The  JtrfiKirk's. — As  niucli  as  jxvssiblc  of  tb(*  lluid  that  may  1m*  in  the 
abdominal  cavity  should  be  cjiuscmI  to  run  out  through  tbe  opening  l)efore 
the  saline  solution  is  introduiiMl  for  tlu-liinir,  to  ])rev('nt  inf(»ctiv(»  dissem- 
ination that  may  attend  the  act.  A  perforated  rubber  or  glass  tuln*,  care- 
fully guided  by  the  linger,  is  fn'(iuenilv  advantageous  in  cleansing  the  rids- 
de-sac  that  often  harbor  inf<'ciion.  The  leaving  behind  in  tbe  peritoneal 
cavity,  in  these  cases,  of  a  (pijirt  or  more  of  the  saline  solution  is  bene^ficial 
(page  613).  The  ])oslun'  of  the  patient  is  regulated  by  tlu*  demands  of  the 
cas(»  (page  7  IS).  SJiouM  voniiiing  occur,  cauiion  is  re<|uired  to  prevent  the 
escajx*  of  intestine  through  the  drainage  opening. 

The  f\e.<fdfs. —  In  this  clas-  of  casi'<  the  oju-rative  results  are  unfavor- 
able, and  it  is  unexju'cteil  in<leed  if  re(M)very  takes  place  when  tin*  peritonitis 
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has  bucuine  gt'Ueral.  The  fiict  that  an  incalculable  ch/frroe  of  involvement 
of  the  serous  memhrane  is  a  part  of  the  earlieift  surgical  history  makes  the 
prognosis  unfavorable  at  the  outset,  and  eni}ihasJS5us  the  advisability  of 
early  operative  procedure  when  possible.  The  outeonie  is  no  doubt  l>etter 
than  formerly,  heeause  of  the  improved  knowledge*  of  their  nature  and  of 
the  salutary  intluenee  of  free  finishing  of  the  peritoneal  cavity  with  hot 
saline  flnid  and  of  eilieient  drainage.  However,  the  difference  in  the  results 
reported  by  etpaally  com i>e tent  observer?*  suggests  strongly  the  fact  of  a 
correspond iug  di [fen  nee  of  understandiug  regarding  the  diagnosis  of  the 
extent  of  the  condition.  The  nttes  reported  vary  from  total  demise  to 
thirty-three  and  a  third  {ji»r  cent  recovery. 

Subacute  Appendicitis  of  Insidious  Development,  usually  complicated  with 
Perforation,  attended  with  more  or  less  Circumscribed  Suppuration,  and  pos- 
sibly by  Phlebitis,  Abscess  of  the  Liver,  Subphrenic  Abscess,  Abscess  in  the 
PelviSt  etc. — In  tin-  set^ud  class  the  disean/  is  exposed  through  a  vertiral 
HiodiJ'Kd  incision  (page  H72)^  &s  circumstances  recpiire,  and  the  tissues  are 
divided  down  to  the  peritonanim.  If  a  pronounced  degrtx^  of  suppuration 
have  taken  place  i)encath  the  Hue  of  incisi(jn,  and  tite  peritomeuni  there 
ha%*e  become  adherent  b<?neath»  the  deep  tissue  will  be  tedematous,  the  fatty 
portion  presenting  a  yt.dlow  aspect  If  fluctuation  be  felt,  the  solution  of 
the  problem  is  easy.  However,  the  elasticity  of  an  adherent  intestine  should 
not  be  mistaken  for  that  of  pus,  and  the  reouuning  tissues  must  Ix:!  cau- 
tiously divided  in  any  event.  If  the  dee^K^r  tissues  be  bnt  little  changed, 
or  not  at  all,  in  this  regard,  a  deepening  of  the  incision  will  quite  surely 
involve  the  general  peritoneal  cavity.  Therefore,  every  precaution  against 
the  spread  of  infection,  by  repression  of  the  intestines  and  packing  of  the 
borders  with  tajjcrl  wipers,  should  ijinntnliately  follow  this  advancing  step. 
In  the  former  instance,  the  use  of  a  h^TJodennic  s^Tinge,  sharp  probe, 
grooved  director,  point  of  the  knife  or  closed  scissors  can  he  used  to  gain  an 
entrance  by  penetration  or  friction  into  the  thin-walled  cavity.  Wipe  away 
promptly  llu-  pus  as  if  appears,  and  eidarge  the  opening  by  stretching  until 
the  iinger  can  bt»  introduced  into  the  abscess,  by  means  of  which  the  rela- 
tion of  the  abstT'ss  wall  to  tlie  abdomen  in  front  can  he  safely  estimated. 
The  opening  is  then  increased  in  lentrth  upward  or  downward,  as  the  intes- 
tinal relations  and  the  pus  eolleetionsi  suggest.  Draw  the  li|>s  of  the  wound 
apart  with  retractors  or  traction  sutures,  and  with  the  finger  examine  the 
walls  of  the  absci»S8  for  0|K'nings  or  weak  points,  and  the  bottom  for  the 
|>res4Mice  of  foreign  bodies  and  for  the  ap|)endix.  If  the  ahswss  be  thin- 
walled  at  points,  or  the  wall  In*  torn  in  the  manipulation,  it  shotdd  be  wijH-d 
clean  and  repaired  at  once  by  a  careful  packing  with  gauze.  Rinse  the 
cavity  lightly  with  the  hot  saline  solution,  the  stream  being  directed  or 
modified  in  force  by  the  interfwsition  of  the  hand;  separate  the  deeper 
walls  with  the  tingfTv;.  and  wipw*  away  cautiously  with  suiall,  soft  sponges 
or  wiper^  the  tluid  remaining  in  tht^  cavity;  a  dilute  solution  of  |ieroxidt' 
of  hydrogen  is  nseful  for  cleansing  purposes,  Tyocate  and  remove  the 
apliendix,  unless  its  removal  may  rupture  the  liiulting  wall  of  the  ahsci^sg 
al  iti^  [jeritoTipal  aspect  so  as  to  cause  extrndt^d  infection,  Oftt'U  then  the 
apix^ndix  can  \k*  ilivided  at   (lie  bjise,  the  stump  tresited  as  in  other  suppn- 
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rativc  cases.  In  this  class  of  cases,  csi)ccially,  tho  haso  of  the  appendix 
should  be  located  first  in  all  instances,  and  its  course  in  the  abdomen  care- 
fully followed,  for  along  it  not  infrecpiently  the  purulent  canal  passes  up 
behind  the  ascending  colon  to  the  liver,  or  into  the  pelvis,  etc.,  involving 
large  vessels  and  establishing  isolated  pus  collections.  The  diversity  of 
the  direction  of  the  appendix  within  the  abdomen  should  Ix?  considered  in 
the  exploration  of  these  cases  (page  857).  The  external  wound  must  be 
enlarged,  and  the  walls  of  the  purulent  canals  and  collections  separated, 
carefully  examined,  and,  when  necessary,  repaired  with  iodoform  gauze 
and  drained,  as  the  examination  progresses.  If  the  appendix  extend 
toward  the  pelvis,  it  may  enter  that  cavity  and  perforation  occur  at  the 
intra  pel  vie  part  of  the  organ,  causing  pelvic  abscess.  The  careful  explora- 
tion of  the  pelvic  cavity,  with  one  or  more  fingers  introduced  through  the 
vagina  or  rectum  will,  in  these  cases,  often  elicit  the  presence  of  tumor 
there,  attended  with  pain  and  tenderness.  These  y)us  collections  can  he 
reached  from  the  original  incision  by  careful  separation  of  the  intestines 
with  the  fingers  in  the  course  of  the  a]>[)endix,  accompanied  with  simul- 
taneous tunneling  of  the  canal  with  suitable  drainage  agents.  The  not 
infrequent  practice  of  blindly  fumbling  among  the  intestines  for  pus  with 
the  finger,  without  advancing  gauze  fortification,  is  as  dangerous  as  unfit, 
sometimes  causing  perforation  of  the  intestine,  and  always  heightening  the 
danger  to  the  patient  of  general  peritoneal  infection.  Not  infreipiently 
pelvic  abscesses  due  to  appendicitis  are  opened  through  the  vagina  or  rec- 
tum, especially  in  depressed  cases  and  those  in  which  the  uncertainty  as  to 
surgical  technique  makes  this  the  safer  ])rocedure  of  the  two.  The  appen- 
dix is  rarely  indeed  situated  extraperitoneally  and  upward  behind  the 
asc*ending  colon  (two  p(T  cent),  as  may  hap])en  in  this  class.  Under  these 
circumstances,  with  high  j)erforation  and  cellular  inflammation,  the 
abswss  may  require  opening  above  the  crest  of  the  ilium  (Fig.  KKU,  g). 

The  lit'mnrk's. — If  abscesses  be  found  in  the  ])elvis  it  is  wiser  to  a])proach 
it  through  an  incision  in  the  median  line,  or  through  a  modified  incision 
(page  HT*^),  than  to  practice  inadecjuate,  harmful,  and  prolonged  manipu- 
lative efl'orts  through  the  primary  incision.  The  author  has  observed  sev- 
eral cases  of  this  class  complicated  respectively  with  subphrenic  abscess, 
abscess  of  the  deep  tissues  of  the  body,  and  high  perforation  of  the  colon. 
Presumptively  the  appendix  extended  upward,  beneath  the  j)eritonjeum  and 
l)ehind  the  colon  in  each  instance.  It  sometimes  ha])pens  that  an  appendix 
of  abnormal  length  and  unusual  location  caus(»s  in  distant  parts  of  the 
abdomen  symptoms  of  an  acute  or  subacnite  nature.  For  these  reasons 
apf)endicitis  at  the  left  side  is  not  unheard  of,  and  should  therefore  Ik? 
n»garded  possible  without  transposition  of  viscera. 

The  Rr.^iiJtfi. — In  this  class  of  cases  thc^  insidious  development  in  numer- 
ous instanc(»s  and  the  consc'cpient  uncertainty  of  diagnosis,  the  latter  de- 
pendent not  infrcMjuently  on  the  unusual  length  and  direction  of  the  appen- 
dix, are  attendecl  with  such  doubt  and  delay  in  proper  treatment  as  to 
deprive  the  patient  of  th(»  salutary  benefits  of  operative  action.  Especially 
is  this  true  when  hepatic  or  venous  complications  ensue.  Fortunately, 
however,  these  ca.<es  are  comparatively  rare. 


^^H  OPEBATIVE  SURGERY. 

The  outi'oiiuf  uf  ap|Nfii<lieitis  b  lesi^  faTorablo  when  it«  manife^tatioiis 

•jlWt*  Icw^ated  in  unii»^ual  and  ont*<>f*the*way  places — xhoi^  which  blind  diag- 

'^ontic  mnimcn  antl  hinder  ]iV*\n*T  practice.     For  these  reasons  only  the  final 

reimlu  in  ausm  with  pekic  involvement  are  often  less  favorable  than  tho^ 

of  a  tjtnitlnr  *  hiiracff  r  located  nrarr-r  to  hand. 

Aeute  Appendicitis  with  Perforation  and  Circom scribed  Suppurative  Peri- 
tonitis.— In  the  third  claJ9»  tlie  vertical  or  oblique  incisions  can  be  made 
(  Fj;r-  I0*;i).  Ak  a  general  prtipogition  (page  SV)2),  projfcrly  repeated  in 
connt^ction  with  ihin  cla>iH  of  ca^*^  lx»cau^^  of  their  frequency,  the  incij^ion 
that  aiTorrJH  the  bent  i»pj>ortunity  fi>r  exploration  and  drainage  and  avoid- 
muv  of  [wrilorMMiI  infwlifm,  with  the  least  liability  thereafter  to  parietal 
infirmity*  Khould  be  adopted.  Therefore,  tuinors  located  near  the  median 
lint-  ♦ibfiuld  lie  incLsinl  at  their  tx*riler,  cither  through  the  ordinary  or  the 
niorlitied  vertical  incision;  those  nearer  the  crest  of  the  ilium  and  along 
PoiipiirtV  lijjrurjcrii  ni  (he  external  aspect  {Fix.  tOtil,  /).  Little  can  Im^ 
saiil  repirdin.LT  the  treatment  of  absce**8  in  this  clasj*  not  expressed  already 
IT)  th(»  tli'S('rifi(i*m  of  the  ajjproach  to,  an<l  treatment  of  thoj^e  of  the  preeetl- 
in^  class.  Jlcre.  a**  tJuTe,  tin-  conditions  of  the  deep  tissues  of  the  abdom- 
inal wall  inilicale  Nieir  refatiun  to  suppuration,  and  suggest  like  means  for 
the  avoidauce  of  infection.  The  apjwndix  in  ligatured  with  catgut,  dividwl, 
and  thf  mucous  mern!jrane  of  I  fie  stump  ennt crisped.  Tn  some  instances  the 
appendix  is  mis*.in^  entirely,  or  sloughintr  shrrddy  remnants  only  attest  its 
pa.^i  existence.  The  cavity  is  cleansed  hy  wiping  with  soft  sponges,  aided 
by  gentle  tkishing  with  the  hot  saline  solution,  or  a  solution  of  peroxide  of 
hydrogen.  Any  defects  in  the  lymph  environment  that  were  prepent  at  the 
ontsel,  or  that  oeeurred  iluring  the  cleansing,  mnst  be  rcj^aired  at  once 
wilh  iodoform  ganziv  Finally,  the  wound  is  drcssi-d  lightly  with  iodoForm 
gau/.e,  arranged  in  a  parallel  manner,  anil  tfie  wh<>le  overlaid  with  sterilised 
or  hiehloride  ganzr  hi'ld  in  place  by  an  atidominal  binder.  The  wound  is 
UHuaily  redrcHHed  at  the  eml  of  forty-eight  hours.  Still,  an  earlier  period 
niav  be  necessary  or  a  later  one  suIIVm'.  dt-pending  on  the  character  and 
extent  <if  tlu'  Wound  and  the  local  and  const ihilional  manifestations  of  infec- 
tion. Visilile  soiling  of  the  dressings  calls  for  their  prompt  removal.  The 
wi[iing  tmt  nf  tlie  wonnd  with  soft  s[)onges  or  pieces  of  gauze  supplemented 
with  |H'ro\i<Ie  of  hydrogen,  cleansing  of  wonnd  ref*esses,  and  loose  dressing 
with  gauxe,  aidetl  hy  a  constant ly  increasing  tension  of  (be  binder  to  limit 
the  extent  of  cicatrizaticm,  eharncterizes  the  local  treatment  in  sejitie  cases. 

Thfi  Htminrku, — These  eases  are  of  comparatively  common  occurrence, 
and  nsnally  the  surgical  technique  can  be  readily  carried  into  effect.  The 
deep  incision  into  the  nlrscess  dilTers  Injt  little  from  that  of  common  ab- 
HCCHses  elsewhere  in  the  body,  except  when  peritotieal  adhesion  in  front  is 
in  doul)t;  then,  careful  afiproaeh  is  requisite,  and  catitious  packing  needed 
if  ttdluwions  1m*  nlwmt,  to  avoid  further  infection.  The  practice  relating  to 
the  removal  aiul  treatment  of  (In-  appendix  in  other  cases  is  applicable  to 
this,     i'atitmf  rruiy  lie  ein|diyyed  here  and  elsewhere  if  desirable, 

V7i*»  lienuUfi, — The  o|)erative  prognosis  is  good,  provided  adhesion  bt*- 
IWH'n  tlu*  vi.'inTal  and  parietal  peritona^uin  has  taken  place,  or  the  spread 
of  infeetinn  in  prevented  by  suitable  gauze  packing  in  the  absence  of  adiie- 
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sion  before  the  pus  is  liberated.  The  effort  to  remove  the  appendix  when 
it  is  imbedded  in  the  limiting  wall  of  the  abscess  often  provokes  extension 
of  the  disease  without  offering  a  commensurate  advantage  to  the  patient. 
Determined  efforts  of  this  character  should  not  be  made  except  for  better 
reasons  than  have  yet  come  to  the  notice  of  the  author.  Enucleation  from 
its  serous  covering  is  sometimes  practiced  in  these  cases.  The  reported 
mortality  operations  in  acute  cases  are  misleading,  as  it  rarely  happens 
that  the  important  influences  contributing  to  an  unfavorable  result  appear 
in  the  statements.  However,  the  rate  in  acute  cases  of  all  classes  is  about 
twenty  per  cent. 

Recurrent  and  Relapsing  Appendicitis,  with  Varying  Intervals  of  At- 
tacks which  unfit  the  Patient  for  the  Duties  of  Life ;  these  Gases  not  infre- 
quently terminate  fatally. — The  cases  of  this  class  are  comparatively  f re- 
qtient  indeed,  and  their  relatively  benign  character  invites  prompt  action 
which  affords  safe  relief  from  established  or  prospective  danger^  The 
appendix  may  Ik?  either  entirely  free  or  more  or  less  adherent,  and  some- 
times associated  with  limited  old  suppurative  changes.  The  parietal  peri- 
tonaeum is  rarely  adherent  to  the  subjacent  parts,  therefore,  its  division 
trespasses  at  once  on  the  general  peritoneal  territory.  Two  methods  of 
approach  are  practiced  in  these  cases:  one  the  ordinary  (free  incision), 
the  other  the  "gridiron"  method  (Figs.  lOGl  and  1()()2,  e  and  c').  In 
the  former,  the  respective  tissues  are  divided  along  the  line  of  an  oblique 
incision  carefully  down  to  the  peritonieum  which  is  cautiously  severed, 
after  which  the  caecum  is  exposed,  and  the  fibrous  bands  are  nottKl  and  fol- 
lowed do\*ii  to  the  base  of  the  appendix,  which  with  the  finger  is  drawn 
gently  into  the  wound  along  with  the  anterior  surface  of  the  caecum,  care- 
fully examined  to  note  its  entirety,  isolated  with  asej)tic  gauze,  cut  off,  and 
treated  according  to  the  method  approved  by  the  oj)erator.  If  the  appendix 
be  adherent  or  involved  in  old  inflammatory  processes,  as  indicated  by 
examination  with  the  fingers,  the  organ  is  carefully  ex})osed  and  the  gen- 
eral peritoneal  cavity  shut  out  by  packing  the  borders  gently  with  gauze. 
The  appendix  is  then  cautiously  disconnected  from  its  adhesive  environ- 
ments— carefully  noting  that  no  portion  remains  behind — raised  up,  iso- 
lated, and  removed.  In  both  instances  the  operation  field  is  cleansed  with 
the  hot  saline  solution,  and  the  wound  closed  in  those  cases  that  present 
no  evidences  of  present  or  prospective  infection.  In  the  others,  the  pre- 
vious location  of  the  appendix  and  the  wound  itself  are  packed  loosely 
with  gauze,  or  simply  drained  as  usual,  as  in  the  cases  of  established  infec- 
tion. If  the  two  layers  of  peritonanim  should  happen  to  be  adherent,  the 
main  caution  consists  in  gaining  the  site  of  the  apj>endix  without  entering 
the  canal  of  an  interposed  intestine.  However,  if  the  tissues  in  turn  l)e 
accounted  for  as  divided,  and  the  relation  of  the  tissues  that  immediately 
underlie  th(»  transversalis  muscle  he  noted,  and  the  advance  be  made  slowly 
through  the  tissues  by  friction  severance,  no  pronounced  involvement  will 
ha])pen.  If  the  intestine  he  opened,  the  incision  should  be  closed  at  once 
by  s^»wing  and  the  operation  continued. 

The  Remarl's. — The  intervals  of  (juiet  of  recurrent  cases,  and  the  parox- 
ysmal manifestations  of  the  relapsing,  constitute  significant  differences  in 
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{hr<v  kinds  of  u|)|K'ndiritis.  Altlioiigh  nrillur  of  Iht^m  is  as  tkugorous  as  iii 
II  [iiiinarv  lu  titv  alUuk,  siill,  i'lihi-r  sljuukl  \hj  n%iU\\vd  iiij|iortaiil.  as  it  nuiy 
promptly  prove  fatal  A  second  altuL-k  occurs  in  al)out  twenty-one  per  cent 
of  aeute  cases.    This  class  of  cases  is  often  of  a  catarrhal  nature. 

The  Rei^tiUs, — In  the  fourth  cliuss  tlic  prognosis  of  operatiou  *lnnn|^  the 
attack  is  much  Ijcttcr  tlian  in  acute  appeudicitis.  If  performed  in  the  inter- 
vals of  the  attacks  the  tlcatti  rate  is  scarcely  two  per  cent-  In  fact,  the 
operation  at  this  time  exposes  the  patient  to  less  danger  than  dtjcs  the  pres- 
ence in  the  ahdomen  of  tlie  diseased  appendix.  The  *'  gridiron  ''  plan  is 
especially  applicable  to  these  cases,  since  the  confinement  in  hn]  and  hernial 
seipiels  are  reduced  to  a  minimum.  It  should  lie  rf^memliercd,  however,  that 
secoudary  attacks  nuiy  expose  the  patient  to  as  ^eat,  and  even  greater  dan- 
ger than  did  the  primary  acute  one. 

The  (Indiron  }fctho{I  (McBiiniey). — The  gridiron  method  is  indeed  a 
comruendable  plan  of  action  iu  those  cases  which  admit  of  immediate  clo- 
sure of  the  abdominal  wound.  It  is  l>eneficent  in  the  prevention  of  the 
hernial  sef|yel8  following  other  common  methods  of  entrance  that  too  often 
plague  the  [latient  and  vex  the  surgeon.  The  primary  incision  (Fig.  lO^U 
and  lUt*^\  e  and  r')  is  made  along  the  ohliriue  line  down  to  the  a[joneurosis 
of  the  external  ohlique  muscle,  the  tibcrs  of  whicli  are  se])arated  in  the  line 
of  their  course  to  tfie  p ropier  extent ;  each  succeeding  layer  of  tissue,  as  it 
ajjpears  after  division  of  tlie  intermuscular  planes  of  fascia,  is  treated  in 
the  same  uiaimer  until  tlie  transvcrsalis  fascia  is  readied.  This  fascia  and 
the  peritonaeum  are  divitlcd  independently  In  the  line  of  the  separated  fibers 
of  the  transvcrsalis  muscle,  the  apixmdix  is  located,  raised  upward  into  the 
wonnd,  and  treated  as  non- inflictive.  The  borders  of  the  respective  tissues 
of  the  w^ound  are  united  to  each  other  with  catgut  in  the  reverse  order  (*f 
paration.  Superficial  drainage  with  a  few  strands  of  catgut  or  a  similar 
,gcnt  is  sometimes  emj>loved.  The  wound  is  dressed  in  the  nsual  manner, 
and  the  patient  kept  quiet  for  tw^elve  to  fonrteen  days.  Owing  to  the  differ- 
ent directions  of  the  lines  of  separation  of  the  tissues,  not  less  than  four 
retractors  or  retraction  sutures  are  essential  to  the  proper  exposure  of  the 
underlying  structures. 

The  Remark's. — Tins  method  of  practice  is  best  adapted  to  non-sup- 
purative  cases  and  those  in  which  the  area  of  diseased  action  is  of  a  limited 
extent.  However,  many  surgeons  employ  this  plan  in  suppurative  cases, 
especially  in  those  of  limited  extent,  in  order  to  gain  the  benefits  for  the 
patient  of  the  greater  strength  from  uncut  tissues  at  the  seat  of  the  o|K'ning 
when  healing  ensues.  If  the  magnitude  of  the  disease  be  large,  or  the 
appendix  he  of  nneommon  length  or  in  an  unnsual  position,  the  o[)ening  is 
often  of  inadequate  size  for  the  purposes  of  safe  and  thorough  practice. 
Under  these  circumstances  its  extent  may  be  increased  l*y  stretching  with 
retractors  and  by  suitable  division  in  the  requisite  directions  of  the  restrict- 
ing tissues  (page  8T'^).  It  is  pmprr  to  say  at  this  time,  we  think,  that  the 
rule  of  action  relating  to  the  extent  of  incisions  and  their  relation  to  proper 
observation  and  manipulation  of  f»oth  diseased  and  healthy  structures  (page 
4iJ,  vol.  i)  a|)plies  in  abdonnnal  surgery  with  greater  forcx\,  if  possible, 
than  to  operations  elsewhere  of  the  body. 
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The  Result fi. — Inasmuch  as  this  method  of  procedure  is  especially 
applicable  to  chronic  cases  and  to  interval  operations,  the  death  rate,  though 
modified,  of  course,  by  the  experience  and  skill  of  the  oi>erator,  is  exceed- 
ingly small,  varying  from  nil  to  four  or  five  per  cent. 

Acute  Catarrhal  Appendicitis  with  or  without  Involvement  of  the  Wall 
of  the  Appendix  and  with  Plastic  Exudation.— The  fifth  class  of  cases, 
especially  those  characterized  by  extensive  fibrinous  exudation,  are  often 
attended  with  unique  clinical  expressions  and  an  astonishing  amouiit  of 
fibrinous  deposit.  They  are  temporarily  regarded,  not  infrequently,  as  sar- 
coma of  the  caecum.  Either  the  vertical  or  oblique  incision  can  be  em- 
ployed in  this  class  of  cases.  If  the  tumor  be  not  large,  the  "  gridiron  " 
plan  of  action  may  be  adopted.  In  the  instance  of  a  large  deposit,  the  vis- 
ceral and  parietal  layers  of  the  peritonaeum  will  be  adherent  to  each  other, 
and  thus  shut  off  at  once  the  general  peritoneal  cavity  from  the  line  of 
incision.  If  the  amount  of  exudate  be  small  this  adhesion  will  not  hap- 
pen, and  the  intestines  must  be  pushed  aside  and  held  there  with  gauze  as 
soon  as  they  appear  in  the  wound.  The  search  for  the  appendix  in  the 
fibrinous  mass  should  be  conducted  with  care  to  avoid  injury  of  hidden 
tissues.  If  the  exudate  does  not  involve  the  caecum,  or  can  be  separated 
from  it,  the  base  of  the  appendix  can  be  exposed  through  the  guidance  of 
the  fibrous  band  leading  to  it,  and,  finally,  the  entire  organ  can  be  enu- 
cleated from  its  firm  environment,  noting  carefully  that  no  part  of  it 
remains  behind  to  breed  infectious  processes.  If  the  new  tissue  can  not  be 
separated  from  the  wall  of  the  caecum  without  endangering  the  integrity  of 
the  structure,  the  deposit  should  be  carefully  pried  open  in  the  long  axis 
with  the  handle  of  a  scalpel,  beginning  at  the  point  of  established  origin 
of  the  appendix.  The  apjwndix  is  then  carefully  and  completely  removed, 
the  stump  treated  according  to  the  nature  of  the  case,  and  the  wound  closed 
if  the  presence  in  it  of  infective  agents  be  not  suspected.  If  decided  infec- 
tion have  been  present,  the  wound  in  the  abdominal  wall  should  be  short- 
ened as  much  as  possible  with  sutures,  the  remaining  wound  cavity  having 
first  l)een  dressed  lightly  with  gauze  to  the  bottom  or  a  cigarette  drain 
(page  748)  introduced.  The  fibrinous  induration  disappears  rapidly  and 
completely  after  the  removal  of  tlie  apj>endix. 

The  Remarks. — Ap]K'ndiiitis  of  this  nature,  while  comparatively  un- 
usual, happens  sufficiently  often  to  frequently  perplex  the  medical  attend- 
ant regarding  its  {tuo  nature.  In  more  than  one  instance  the  tumor  on 
exposure  has  btH?n  mistaken  for  sarcoma  of  the  ciccum,  and  the  caecum 
removed  by  competent  surgeons.  The  writer  recalls  a  somewhat  rec*ent  case 
of  this  kind  in  his  own  practice,  in  which,  owing  to  the  large  size  of  the 
tumor,  the  presence  of  extensive  mesenteric  glandular  involvement,  the 
absence  of  any  local  evidence  of  peritonitis,  the  feeble  state  of  the  patient, 
and  the  indefiniteness  of  the  history  of  the  case,  inoperable  sarcoma  of  the 
caecum  was  diagnosticatiMl.  The  abdominal  incision  was  closed,  and  the 
patient  made  a  prompt,  complete,  and  final  recovery.  In  another,  thought 
to  be  an  inoperable  sarcoma,  tlu»  patient  prom]>tly  recovered. 

The  Results. — The  results  from  removal  of  the  appendix  are  excellent, 
and  none  other  than  a  favorai)le  outcome  uc^imI  Ih^  exj)ected.  Rapid  final 
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absorption  of  the  [ilastic  niatrritil  follows,  iiiitl  in  fact  inav  follow  wiLlioul 
removjil  of  the  ap^KMidix,  but  in  thr  Inltrr  instance  in  likely  soon  again 
to  rotorii. 

Tlie  Removal  of  the  Appendix  during  the  Interval.— In  1888  Treves 
reniovtHl  the  ai^jJirHlix  during  [hv  intrrviil  in  a  cmh-  of  ridapsing  appendi- 
citis. Since  that  time  the  wisdom  of  the  plan  has  become  well  recognized 
by  the  profession,  and  h  now  IxMng  cjuite  generally  practiced.  The  exact 
period  of  time  after  an  attack  before  operative  interference  is  a^lvifc^able  can 
not  be  definitely  stated,  becanse  of  the  variations  in  the  degree  of  the  inflic- 
tion and  in  the  powers  of  recovery.  Therefore  each  ease  should  be  decided 
upon  its  own  merits,  remembering  that  the  completer  the  recovery  the  less 
J8  the  danger,  and  conscrpiently  the  simpler  and  safer  is  the  execution.  But 
since  the  removal,  after  practical  subsidence  of  the  manife.Htations  of  the 
attack,  is  safer  for  the  patient  than  is  the  retention  of  a  rebellions  ap|H'n- 
dix,  the  operation  should  be  ]>errormed»  if  possible,  before  the  appearance 
of  another  attack.  An  iiUerval  of  two  or  tliree  weeks  may  be  regarded  as 
suitable  in  the  majority  of  eases.     Drainage  18  seldom  needed  in  these  eases* 

The  Resulh. — The  results  of  o|H*nilion  at  this  period  are  almost  uni- 
formly gueeessful,  it  being  infrtnjuent,  intlced,  that  death  occurs  therefrom 
in  the  practiic  of  rx|ieririRed  surgery. 

The  Modified  Incisions.— Modification  of  the  standard  incisions  of  the 
abdomen  are  advised  for  the  purpose  of  meeting  the  demands  of  well-under- 
stood and  of  unantieiitated  conditions  tliat  [jresent  during  the  course  of  the 
o|HTati<>iL  The  gridiron  method  ( I'^ig.  10<i*i)  is  ideal  wlun  the  extent  of 
the  disease  adnuts  of  proper  treatment.  But  when  for  any  reason  it  be- 
comes necessary  to  enlarge  the  opening  by  traction  or  free  division  to  meet 
the  requirements  of  proper  fcchniqne,  the  muscular  stru^ctures  especially 
often  sutler  in  an  objectionable  degree.  In  such  eases  additional  room  can 
be  gained  by  divisi(ui  upward  ahmg  the  outer  border  of  the  rectus  nnisele 
(Stimson)  of  the  denser  tissues  wdiich  are  united  afterward  by  sewing. 

The  transverse  division  of  the  apineurosis  of  the  external  oblique  and 
the  superimposed  tissues  from  a  [point  located  half  an  inch  inside  of  the 
anterior  superior  spine  of  the  ilium  to  the  outer  border  of  the  rectus  muscle 
ia  said  (Elliot)  to  alford  more  room  in  Ibis  metliod  than  does  the  oblique 
division  of  these  structures.  Weir  gains  the  needed  room  by  tearing  the 
"denuded  fascia  "  of  the  external  oblique  from  the  sheath  of  the  rectus  to 
near  its  inner  border.  He  then  divides  the  anterior  layer  of  the  sheath 
transversely  to  the  inner  border,  draws  the  reetu^i  muscle  inw^ard,  ligatures 
the  epigastric  ves.sels  as  they  ap]>ear  in  the  sheath,  cuts  the  posterior  tissue 
of  the  sheath  and  the  peritonicum  in  a  line  corresponding  to  the  division  of 
the  anterior  layer.  When  tire  borders  of  the  wound  are  drawn  asunder  the 
pelvic  cavity  can  l*e  freely  examined.  The  tissues  of  the  supplementary 
incision  are  repaired  in  the  reverse  of  the  order  of  division.  In  other  re- 
spects the  wound  is  treated  as  heretofore.  This  measure  affords  ample 
room,  with  easy  and  secure  repair,  and  is  a  valuable  adjuvant  of  the  inter- 
niu.scular  separation  method. 

At  about  the  same  time  IhiftJe,  Knmrnerer,  and  Jalaguier  each  inde- 
pendently proposed  a  novel  method  of  approach  to  the  appendix  through 
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Ihe  t^liPaUi  of  tin*  ivc  I  us  In  n'I«iKsini^  t'liiU^K,  Tltf  antrrior  walls  of  the  sln'!itli 
and  i\w  E?U|KTiin|Mi.s<.Ml  slrnilun's  inv  iWxuM  vertically  at  the  outer  bonier 
of  Ihe  reetnw  luusele  (  Figs.  lOlil  and  1^2} ;  the  tissues  at  the  inner  liurder 
of  the  incisioDj  luchiding  the  reetus  muscle,  are  dntwn  inward  with  blunt 
retrat'tors  (Fig,  10<i7),  thus  exposing  the  posterior  wall  of  the  sheath  and 
the  semilunar  fold  of  Doughis;  tlinnigh  the  posterior  wall  of  the  sheath, 
within  half  an  inch  of  the  miter  limit  (r"),  a  vertical  incision  jnirallel  with 
the  preceding  nne  is  made  into  the  peritoneal  cavity;  tlie  hordcrs  of  this 
incision  are  drawn  apart,  the  intestine?  pusheil 
aside,  and  the  ap[)ecidix  is  ev^rosed  and  removed. 
The  xvound  is  closed  in  the  following  manner; 
The  divided  borders  of  tlie  peritonivum,  of  the 
fascia,  and  of  the  posterior  wall  of  the  slieath 
are  united  by  a  single  row  of  eontinuous  or  in- 
ternipted  ehromieized  catgut  sutures.  The  rec- 
tus muscle  is  then  permitted  to  fall  into  place 
and  the  borders  of  the  anterior  layer  of  the 
sheath  and  oblique  a[ioneurosis  are  joined,  as  in 
tlie  pret^'ding  instane<\  The  superfteial  tissues 
pre  united  w^th  catgut  or  silkworm-gut  sutures. 
This  incision  altords  a  good  approaeh  to  the 
j>clvis. 

The  Ht' marks. — By  this  method  of  jiractitx^ 
the  lines  of  union  of  the  divided  tissues  arc  forti- 
fied by  the  presence  and  funetion  of  the  unim- 
paired rcH?tus  muscle  and  the  liability  of  the 
neeurrence  of  hernia  is  correspondingly  lesser^ecL 
However,  the  degree  of  ex]»osure  to  injury  of  the 
nerves  and  the  e|jigastrie  vessels,  and  the  some- 
what limited  application  of  the  method,  together  with  the  disadvantages 
ineident  to  the  possible  needs  of  drainage,  counsel  the  exereise  of  wise  fore- 
thouglit  in  its  select  ion.    This  form  of  incision  is  well  adapted  to  ehildren. 

In  those  vases  of  appendicitis  exhibiting  evidences  of  ahset\ss  above  the 
crest  of  the  ilium,  always  suggestive  of  the  presence  of  a  diseased  appendix 
behind  or  lo  the  outer  side  of  (he  c^cum  and  colon,  au  iliac  or  1  umbo- iliac 
(Grinda)  incision  may  Ix-  utilized.  In  such  cases  drainage  through  the  loin 
sho\ild  be  practiced,  even  in  the  event  of  the  employ ment  of  a  standard 
incision.  The  great  thickness  of  the  abdominal  wall  at  the  loin,  and  the 
strong  trmdency  of  the  openir^g  to  close,  calls  for  the  introduction  of  a  large- 
sized  tirm-walled  rubber  drainage  tulw. 

Vixehers  inciJiion  is  emincnily  practical  in  these  cases.  The  external 
oblique  muscle  is  exposed  through  a  curved  incision  carried  an  inch  above 
the  crest  of  the  ilium  (Fig,  lOiil,  g).  If  additional  room  is  neetled,  the  in* 
cision  can  be  extended  dowmward  to  and  along  FVmpart's  ligament.  The 
rdk*rs  of  the  external  oblirpie  are  separated  <Fig.  10t>2,  {/'),  also  those  of  the 
succeeding  musedes  down  to  the  fascia,  which,  ah>ng  with  the  jieritonfeum, 
are  divided  vertically,  thus  promptly  reaebing  the  outei  aspects  of  the  colon 
and  ca?cum.    Through  this  oficning  the  pus  will  escape,  and  the  appendix 


Fiti.  HHi7.  -Hattlt"-Knmim'r- 
er-Jalrijfiiier  method,  a. 
Post^riur  layt»r  of  sheath 
of  rt^otiis.  b.  IjidiratiriK 
line  of  superficial  ext^^mal 
incision  (b  and  h\  Figs. 
I(WM  and  ICXVi).  c'\  Urn 
of  incision  thptnigh  poet-e- 
rior  sheath  of  nH'tu«.  d. 
Semilunar  fold  of  Douglas. 
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ran  [k^  rvrnuvrd  iiri4  <U'[n_*in)<^ii(  <lr;jinn,L^i'  tliron;;h  lli"  Iniii  [imvidoil  The 
<lim^tn*  uf  lioruial  si-qiu-ls  is  uni  si;fiiil"K;.'uU.  A|>pro^u  h  in  llu'se  t-asfs  may 
be  madt'  thruugh  I  he  tanal  of  IVlil  ([ni^v  \M\ii). 

Meyer  advocates  an  infision  \k\\\v\\  lie  dennininates  "  the  hockey-stiek 
inei^iion/'  Tins  ineision  t'cnimienees  jit  n  jxiint  half  an  inch  above  the 
imagnuirv  hue  (  Fi^^  \UVA,  a,  *),  iinr!  at  the  jnnetit^n  of  tfie  oinw  with  the 
inner  three  fourths,  passes  ohliijuely  downward  and  inward  to  a  point  over 
the  femoral  arterv,  and  alH)nt  three  quarters  of  an  inch  ahove  IVnipart'j^ 
ligament.  The  tissues  are  trealed  as  in  tlie  internoiseuhir  method,  and  the 
ahdonien  is  opened,  whei],  if  additional  room  h  nwdtMl,  the  ineision  ean 
he  extended  upward  and  iiiwanl.  or  eurved  direelly  inward  to  a  horizontal 
plane,  as  cireumstanoes  require,  thus  fornitnj^  the  '' hoekev-stick  "  onthne 
(Fig,  1101). 

The  Remarks. — Ordinarily  the  liorixonlal  limit  of  the  ineision  ends  at 
the  outer  horder  of  the  reetus,  hut,  if  additional  room  is  required  at  thii^ 
aspect  of  the  wound,  the  reelus  can  be  drawn  aside  or  divided  to  the  needed 
extent  to  secyre  it,  after  ligature  of  (lie  epigastric  ves-sels.  There  is  inneh 
to  be  said  in  favor  of  this  incision  wtien  the  diseased  processes  are  located 
low  in  the  iliac  fossa  and  invade  the  pt^vje  cavity. 

Fowler  exposes  the  a[ioneurosis  of  the  externa!  ohhquc  hy  retleeting  a 
trian^ular-stiaped  Hap  of  integument  and  fascia,  Hie  njrper  horded  extend- 
ing transversely  l>etween  the  anterior  su|>erior  spinous  process  and  the  ree- 
Ins  abdominis  muscle,  and  tlie  inner  from  the  termination  of  the  former 
downward,  ]>arrtllel  with  the  edge  of  I  he  rectus,  two  and  a  half  im-hes  or 
more,  as  circniUiitances  require.  Then  t^vpose  the  external  oljlique  still  more 
hy  counter  traction  made  from  tbe  middle  of  the  upper  horder  and  at  the 
hiwer  angle;  divide  the  external  oblique  structure  downward  and  forward 
jdiont  tliree  or  more  inches  to  the  border  of  the  rectus  sheulh;  make  count*  r 
traction  at  right  angles  with  the  pretixling,  thus  exposing  a  greati^r  area  of 
tlie  wound ;  make  a  vertical  ineision  into  the  onter  lirrdt  of  the  sheath  of  the 
rectus,  two  or  three  inches  in  length;  retract  the  rtH'tus  muscle  and  the  epi- 
gastric vessels  well  toward  the  median  line;  retract  the  outer  border  of  the 
divided  aponeurosis  in  the  opjiosite  direction,  thus  exposing  the  intcrmil 
oblique;  divide  transversely  the  internal  ohticjue  and  transversalis  muscles 
in  the  course  of  their  HIm^ts.  extending,  if  need  be.  the  incision  into  the  pos- 
terior wall  of  the  sheath  of  the  rectus;  <1raw  asunder  the  borders  of  this 
incision;  divide  the  fascia  iun\  peritoujeum  on  the  finger  from  within  out- 
ward; expose  and  remove  the  appendix  in  (he  nmnncr  fitting  the  ease; 
replace  and  unite  the  dt^^p  parts  in  position  with  continuous  catgut  sutures. 

The  Remarks. — The  ineij*ed  edge  of  the  sheatli  of  the  rectus  sliould  lie 
carefully  closed  along  with  the  aponeurosis  of  the  external  oldi*|ia\  Xo 
part  of  the  rectus  nnisele  should  l>e  inchnled  in  fhe  sut«rcs.  Fowler  regards 
this  method  as  espx*ially  applicable  to  cases  with  limited  impaction. 
Fowler  claims  for  this  method  the  following: 

F  "'  Heady  access  is  gained  to  the  ileo-csecal  region,  and  anqde  nH>ni 
secured  for  all  necegsary  manipulation  in  the  class  of  eases  for  which  it  is 
designed. 

8.  "Weakening  of  the  abdominal  wall  imd  the  liability  to  surgical  her- 
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nia  are  reduced  to  a  niininmin  by  (a)  incising  the  important  niusculo-apo- 
neurotic  structures  in  such  a  manner  as  to  secure  immediate,  firm,  and  per- 
manent union;  and  (b)  avoiding  injury  to  the  vascular  and  nerve  supply 
of  the  parts  involved  in  the  incisions." 

The  General  Comments. — No  one  method  of  operative  procedure  is 
equally  applicable  to  ail  cases.  Therefore,  a  careful  consideration  of  the 
history  and  the  local  manifestations  of  each  case  should  direct  the  placing 
of  the  primary  incision,  and  thereafter  it  should  be  modified  to  meet  the 
demands  of  present  and  final  security  of  the  patient.  Obese  patients,  and 
those  affected  with  disease  or  sui)jected  to  unsanitary  surroundings,  should 
be  approached  surgically  with  caution  when  f<»asi!)le,  as  these  agencies  often 
exercise  a  potent  influence  oj)|)osed  to  a  favorable  outcome.  After  exposure 
of  the  parietal  peritonteum  through  the  incisi(m,  limited  or  extended  palpa- 
tion, secured  by  separation  of  the  peritonanim  from  the  fascia  at  the  sides 
of  the  wound,  can  be  practiced  to  determine  the  characteristics  of  the 
growth.  If  the  stump  of  the  appendix  be  rigid,  it  is  not  advisable  to  make 
forcible  attempts  at  invagination,  since  they  will  likely  fail  entirely  or  lead 
to  deception  by  their  incompleteness.  Disappearance  of  the  a])pendix  by 
maceration  in  the  fluids  of  the  disease  is  more  perplexing  than  strange, 
since  it  may  lead  to  useless  and  unwise  search  for  the  diseased  organ.  In- 
asmuch as  wide  and  firm  packing  of  the  wound  provokes  delayed  and 
defective  repair,  impedes  drainage,  and  favors  the  formation  of  constricting 
bands,  the  gauze  dressing  should  \yo  placed  in  the  wound  in  an  orderly  man- 
ner and  in  small  amount,  so  as  to  encourage*  drainage  and  limit  as  much  as 
possible  the  production  of  new  tissue.  (\)unter  oj)enings  for  the  purpose 
of  the  introduction  of  drainage  agents  can  be  wisely  (Muploved,  when,  for 
any  reason,  inadeepiate  drainage  can  not  be  secured  through  the  primary 
incision.  Extended  involvement  of  the  peritoneal  cavity  and  its  con- 
tents suggests  the  necessity  of  establishing  counter  drainage.  The  admin- 
istration of  constipating  agents,  and  those  calculated  to  disguise  important 
manifestations  of  (liseas(»,  es])ecially  opium  an<l  its  derivatives,  should  1k^ 
avoided  when  justifiable.  Saline  cathartics  are  advised  to  scK'ure  early 
action  of  the  bowels  and  to  obviate  constipation.  The  introduction  into 
the  small  intestine,  through  an  incision  or  by  means  of  a  syringe,  of  a  solu- 
tion of  magnesium  sulj)hate,  as  advised  by  MrCosk,  is  commendable,  esjKJ- 
cially  in  septic  cases.     Avoid  eventration,  if  possible. 

The  Precfiufions. —  It  happens  sometimes  that  the  origin  of  the  appiMi- 
dix  is  not  associated  with  the  termination  of  the  fibrous  bands  of  the 
cwcum,  a  fact  that  should  be  nM-ogni/.ed,  otherwise  unfortunate  cemclusions 
might  follow  the  absence  of  the  usual  relation  of  these  parts.  The  rolling 
outward  or  inward  of  the  cau  iiin  by  the  contraction  of  old  adhesions  often 
presents  to  the  judgnn-nt  of  the  operator  annoying  anatomical  ])roblems. 
The  ligaturing  of  tin*  aj)|M'ndi\  oiH<ide  the  seat  of  the  obstruction  of  the 
lumen  may  atford  no  n'lief.  and  even  j)rovoke  thereafter  a  renewal  of  the 
attack  by  the  establi^linicnt  of  an  nnventilated  mucous  clnunber  at  the  distal 
end  of  the  stuTn]>.  Tin-  a-c<'rtainnn«nt  of  the  p«'rnj<'ability  of  the  stump  by 
the  introduction  through  it  into  the  ca'cum  of  a  ju-obe,  and  the  stretching 
of  it  with  force[)s  before  linal  ligatun*.  are  each  often  of  signal  importance 
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in  the  technique  preventive  of  rccurri'iuv.  The  liurial  in  thr  wall  of  the 
caecum  of  an  imjXTmeable  or  disea,4(.^<l  stump  of  tht^  appendix  i^huijlcl  Ix* 
avoided  for  apparent  reasons.  In  raising  the  appendix  into  the  wound  for 
removal,  a  small  diseased  portion  of  it  may  be  torn  away  and  remain 
attaehed  by  adliesions  lo  a  somewlint  dij^tant  part.  The  n-tniiUHl  fratrrnent 
nuiy  not  only  IxHorno  thi^  souree  of  reocweil  morliid  action,  l>ut  the  rujitured 
a|*i)i:nidijc  may  ineit»^  intlaruniation  liy  infeetion  (>f  the  serous  surfaeej^  along 
the  line  of  it^  witlidniwaL  A  eareful  examination  ^^hould  therefore  be 
made,  to  determine  the  inlegrity  of  the  appendix  Ix'fore  the  iinal  teehnique 
is  ef>nipleted;  and,  too,  eaution  should  Ik*  exerei^^ed  iji  exposing  and  raising 
it  upward  for  removal,  lo  avtjid  iinjirepared-for  ruj^ture  and  in  feet  ion. 
(■hromiei2ed  or  plain  eatgut  can  Ix?  employed  lo  tie  ihe  ^tunip  in  all  in- 
etaneet*;  i*ilk  can  Im^  uhh\  in  all  except  the  infected  eases.  The  sheath  of  the 
reiius  alxlomini?^  sliotdd  in»t  k^  incised  when  it  is  pntetieahle  to  avoid  it.  for 
this  act  iriay  inli*rf*'Tv  with  satisfactory  union  and  n-fiair,  and  alfords  ojijxir- 
tunity  for  infiltration  nf  unwholeson^e  tluids  along  the  sheath  and  musenlar 
fiben;  and,  too,  the  hrnnehe»  of  the  dwp  t^piga.stric  artery  would  Ix*  exposed 
thf?rt*by  U*  untimely  injury.  Tf  the  intestine  be  adherent  to  the  abdominal 
wall  at  the  m?at  of  the  abdominal  incision,  great  prudeiu^e  must  be  exercised 
to  nvoid  a  pn*eipitate  or  delilx'rate  iuvolveinent  of  the  hinien  of  the  gut 
with  the  knifu.  The  pinching  up  of' the  peritomeum  with  the  thumb  and 
finger*  as  in  hernial  protrusions,  to  determine  the  present^'  of  adhesions, 
can  1h'  f>raettn'd  hrre  with  excellent  result.  Thv  trunks  of  the  nerves  sup- 
plying the  abdominal  muscles  ^holdd  Ix*  earefully  looked  ft>r  and  preserved 
from  injury,  since  their  division  will  eaus4^  paralysis  and  weakening  of  the 
part  of  the  abdominal  wall  to  which  tliey  are  distributed.  The  placing  of  a 
drainage  l^ube  in  contact  with  a  denuded  s[)<>t  of  the  intestinnl  wall  is  liahlc 
to  provoke  slonghing  at  that  [loint  and  cause  fiecal  fistula.  The  possibility 
of  Ihe  presenee  of  constriction  of  tlie  bowel  at  the  time  of  or  soon  after 
operation,  by  old  or  recent  adhesions,  should  not  be  disregarded,  since  the 
symptoms  of  this  condition  may  W  coiifunmled  with  those  of  the  primary 
trouble.  All  bleeding  points  slionhl  be  earefully  caught  and  tied.  The 
writer  recalls  two  instances  of  secondary  luemorrhages  following  operation 
for  extensive  acute  appendicitis,  one  very  annoying,  but  finally  controlled; 
the  other  unexpected  and  fatal  because  of  infection  of  an  extensive  8ubi3eri- 
toneal  extravasation  of  blood. 

The  Afler-lrtmtmeni. — After  tlie  operation  the  patient  is  wiped  dry,  the 
dressings  are  applied  and  confined  in  phice  with  a  broad  hinder  so  fastened 
below  as  to  prevent  slipping  up  and  exjtosing  tlie  wound.  The  patient  is 
then  phiwd  in  a  warm  hod,  provided  with  liottles  of  hot  water  if  needed, 
an<l  kept  quiet.  Rarely,  indeed,  is  mmrishment  given  during  the  first 
twelve  hours,  nor  soon  after  this  if  gastric  irritation  be  noted.  In  sneh 
eases  hot  water  in  small  amounts  may  be  sip|n'<l  to  quench  thirst.  Pain, 
intestinal  distention,  vomiting,  retention  of  urine,  etc..  are  treated  as  they 
arise,  avoiding,  when  possible,  the  use  of  opium  jind  its  derivatives.  The 
pulsi»,  tein|H'rature,  antl  respiration  should  be  taken  before  the  ojn'rati<m 
and  at  regular  intcTviils  thereafnT.  so  long  as  the  patient  remains  in  bed. 
Peptonized  milk,  koumiss,  milk  and  Vichy,  and  the  like,  are  suitable  foods 
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at  the  beginning;  later  more  substantial  articles  can  be  given.  In  simple 
cases  the  wound  is  redressed  in  four  or  five  days,  stitches  are  removed,  fresh 
dressing  is  applied,  and  the  patient  kept  quiet  in  bed  for  ten  or  twelve  days 
longer,  when  he  is  permitted  to  rise.  If  drainage  has  been  employed  it 
should  be  removed  as  soon  as  it  has  served  its  purpose.  Textile  fabric,  espe- 
cially iodoform  gauze,  when  applied  for  reparative  needs,  should,  after 
thorough  saturation,  be  removed  by  twisting  on  the  second  or  third  day. 
Gentle  irrigation  or,  better  still,  careful  wiping  of  the  cavity  is  practiced 
in  the  instances  of  the  use  of  drainage  for  the  elimination  of  inflammatory 
products  and  of  their  objectionable  substances.  In  suppurating  cases  the 
patient  should  remain  in  bed  until  substantial  healing  has  taken  place. 
The  wearing  of  an  abdominal  support  for  some  time  thereafter,  especially 
by  those  exposed  to  the  influences  of  muscular  effort,  is  a  wise  provision.  It 
sometimes  happens  that  symptoms  indicative  of  intestinal  obstruction,  or  of 
extending  peritonitis,  or  localized  suppuration,  require  that  the  wound  be 
reopened,  and  perhaps  that  additional  incisions  be  made,  to  afford  the  neces- 
sary relief.  The  raising  of  the  head  of  the  lx?d  in  cases  of  infection  should 
be  given  consideration  (page  748). 

Intestinal  Perforation  in  Typhoid  Fever.— In  1884  Ixjyden  flrst  pro- 
posed operative  measures  for  the  relief  of  this  heretofore  almost  always 
fatal  complication.  Since  that  time  150  cases  of  operation  for  its  relief 
have  been  reported  (Keen).  The  great  uuijority  of  the  perforations  occur 
from  the  second  to  the  sixth  week  inclusive,  the  third  (24.8  per  cent)  and 
the  fourth  (21.7  per  cent)  being  the  most  prolific  in  this  respect  (Fitz). 

The  ileum  is  the  seat  of  perforation  in  81.4  per  cent,  the  large  intestine 
in  12.9  per  cent,  and  the  vermiform  appendix  in  3  per  cent  of  the  cases 
(Fitz).  The  jejunum  and  Meckel's  diverticulum  are  perforated  in  rare 
instances.  The  transverse  colon  snfTers  least,  and  the  descending  colon  and 
si<rmoid  flexure  the  most  i're(iiiontly  of  the  subdivisions  of  the  large  intestine 
(Hawkins). 

Usually  but  a  single  perforation  is  present,  but  sometimes  several  are 
found,  and,  besides,  points  of  extreme  thinness  denoting  imminent  per- 
foration are  often  discovered.  The  perforations  vary  in  size,  being  in  one 
instance  so  small  as  to  often  baffle  detection,  in  another  quite  readily  dis- 
coverable or  even  distinctly  gaping. 

The  Operation. — The  o])eration  should  be  j)erformed  after  subsidence  of 
shock  and  as  promptly  as  is  consistent  with  the  welfare  of  the  patient:  If 
the  infection  bc»  general,  as  is  usually  the  ease,  make  the  primary  incision 
in  the  median  line;  if  einunisorihed,  make  it  ovtT  the  circumscribed  area, 
therefore,  laterally;  hut  in  either  instance  of  sullicient  size  to  permit  of 
prompt  and  free  niani])ulations.  WIumi  apparent,  extravasated  contents 
of  the  intestine  should  ho  nMuovcd  hy  careful  wiping,  aided  by  a  gentle 
stream  of  hot  saline  solution,  to  avoid  a  needl(»ss  spread  of  infection  from 
handling  of  the  intestines.  Tsually  find  the  (jeeuni  and  begin  the  search 
from  it. 

In  the  search  for  the  perforation,  one  is  guided  hy  the  knowledge  of  the 
relative  frequency  of  the  seat  of  the  oeeurrenee,  and  hy  the  local  (evidences 
of  the  inflammation,  extravasation,  etc.     As  soon  as  found,  the  borders  of 
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Uu;  opening  and  the  contiguous  thinned  i^urfact*  are  turned  in  without 
trimnun^,  and  unitr^d  by  the  nmttress  suture.  If  the  amount  of  the  inturn- 
in^  be  Hueh  as  to  cause  tw>  great  elosure  of  the  bowel,  then  eitli«?r  enterec- 
toiu)'  or  enterostomy  should  l)e  practiced  according  to  the  condition  of  the 
patient ;  usually  the  latter  18  preferable.  Search  for  a  second  perforation 
and  for  weakened  spots  in  the  intestine  is  required  when  warranted  hy  the 
condition  of  the  patient;  but,  ina?^niuch  m  most  of  the  perforattoUi^  occur 
within  three  feet  of  the  ileo-eaH-al  valve,  there  is  but  little  tliat  can  be 
gained  for  the  much  that  may  be  ^aerilleed  by  a  larger  and  more  extended 
examination, 

A8  thorough  cleansing:  a^  practicable  of  the  peritoneal  cavity  and  of  the 
contents  should  lie  employed,  either  hy  a  systematic  wiping  willi  sponges 
wrung  out  of  a  hot  saline'  sohition  (Finney)  or  by  a  careful  Hushing  witli 
this  iluuh  While  in  s<Hue  instanet*s  it  may  be  permissible  to  elojfje  the 
abdomen  wit  bout  drainage,  in  the  majority  of  cases  druinage  should  Ix.' 
employed.     Hesults  are  bet t it  in  draimige  without  than  with  wiping. 

Tlie  ability  io  determine  the  presence  or  absence  in  the  alHlnminal  cavity 
of  infective  agents  in  advance  of  operation  with  the  view  of  earlier  action, 
and  deciding  the  tjuestion  of  the  employment  of  drainage,  is  very  impor- 
tant, but  will  remain  for  a  long  time  in  genend  practical  abeyance  in  other 
Ihan  hn.s]vitjd  praetice,  iK'caustMd'  the  ]*rattii'al  want  of  ojifiortunity  and  thi' 
di^^inclination  to  rarry  It  into  elTcct  io  the  mure  eommon  paths  of  action  (sL*e 
page  741)), 

7'ke  Frecautiotis. — ^Careful  scrutiny,  aided  hy  a  suitable  light,  is  requi- 
site to  the  delect  ion  of  minute  or  widely  separated  jierforations,  and  even 
then,  prolonged  or  vigorous  efforts  may  neutralize  the  advantages  arising 
fnun  a  more  discreet  course.  The  mattress  sutiire  of  Halsted  (page  7B9) 
is  the  best  tlud  caTi  be  (Mnphned  beeause  of  the  securer  grasp  on  the  soft- 
ened struetnrcs.  and  of  thi^  greater  rajiidity  of  its  application,  especially  as 
relates  to  tying,  since  in  this  variety  one  knot  meets  the  purposes  of  two  hy 
the  interrupted  method.  It  is  wise  in  all  cases  to  examine  the  appendix,  not 
only  because  of  its  occasional  involvement  in  typhoid  fever,  hut  also  because 
it  alone  may  he  at  fault.  The  em]>loyment  of  local  cocain  ana?sthesia,  in- 
stead of  general  amestbesia,  affords  the  patient  the  better  chanL^e  for  recov* 
ery  (see  page  1:^1,  vol.  i). 

The  Result:^. — ^The  death  rate  without  operation  is  fully  95  per  cent.  In 
3(i2  rases  o(><Tatcd  on,  "^74  per  cvnt  recovered.  In  operation  from  eighteen 
to  tweitty-live  hours  after  the  attack  31,4  per  cent  rec*overed ;  twelve  to 
eighli*en  hours  after.  29J  per  cent;  eight  to  twelve  hours  after,  26.6  per 
cent;  and  during  the  first  eight  hours,  10,5  per  eent  recovered  (Keen). 

Rapidity  of  action  in  this  operation  influences  largely  the  results.  In 
hut  one  cas4^  in  whicli  an  hour  or  longer  was  taken  did  recovery  oeenr. 

Peritonitis  dependent  on  perforation  fr<^m  other  than  typhoid  ulecration 
IB  not  unusual,  und  oftetj  is  cMitirely  unanticipated.  Perforation  of  the  in- 
testine, dejKmdent  on  various  morbid  processes  and  on  the  rupture  of  the 
limiting  walk  of  infective  acenmuhuions,  is  often  foreshadowed  by  symp- 
tonis  jH*euliar  to  the  nature  and  location  of  the  eausativt*  factors.  In  such 
aaes  the  diagnosis  of  rupture  is  aided  by  a  knowledge  or  suspicion  of  the 
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existence  of  the  contributing  cause.  Serous  and  connective-tissue  inva- 
sions differ  from  each  other  in  symptomatic  manifestations. 

Generally  fatal  septic  peritonitis  is  more  often  the  result  of  such  hap- 
penings than  is  the  less  harmful  adhesive  variety.  The  shock  attendant  on 
this  class  of  cases  differs  in  no  practical  regard  from  that  following  typhoid 
perforations.  However,  the  degree  of  pain  and  the  site  of  the  primary 
manifestations  are  modified  chiefly  by  the  seat  of  the  infection  and  the 
nature  and  the  amount  of  the  infecting  agents  and  the  tissue  involved. 

The  operative  technique  differs  in  no  important  concern  in  these  cases 
from  that  of  the  typhoid  until  after  the  peritonaeum  is  divided.  The  exami- 
nation is  then  directed  to  that  portion  of  the  abdominal  cavity  toward 
which  the  characteristics  of  the  extravasated  fluid,  the  inflammatory  phe- 
nomena, and  the  previous  history  of  the  case  point.  The  removal  of  the 
infecting  agents  (page  745),  the  search  for  the  perforation,  the  treatment 
of  the  distended  intestines  (pages  812  and  S^7).  the  cleansing  and  drainage 
of  the  peritonannn  (page  747),  are  conducted  as  promptly  and  efliciently 
as  circumstances  will  permit,  always  remembering  that  judicious  haste  is  a 
great  desideratum  in  the  securing  of  final  recovery. 

The  Remarks. — The  escape  of  odorless  gas  and  the  presence  of  acid 
fluid  along  with  gastric  contents  denote  stomach  involvement.  If  the  gas  be 
offensive,  or  the  fluids  of  a  purulent  or  faBcal  character,  the  portion  of  the 
intestine  to  which  they  normally  belong  is  likely  to  be  the  seat  of  the  open- 
ing. The  presence  of  pus,  bile,  urine,  etc.,  indicate  not  only  the  probable 
cause  of  this  trouble,  but  also  the  source  of  the  fluid. 

The  elimination  from  the  distended  intestines  of  their  objectionable 
contents  by  punctures  or  incisions  of  the  gut  is  often  difficult  and  perhaps 
impossible,  because  of  intestinal  paralysis  and  the  hindrance  arising  from 
the  acute  flexions  of  the  intestine  dependent  on  a  tense  mesentery. 

The  combating  of  shock  by  local  warmth,  hot  saline  injections,  and  me- 
dicinal stimulation  is  especially  indicated  in  these  cases.  The  elimination 
of  the  infecting  agents  that  may  remain  Ix^hind  in  the  abdominal  cavity  is 
facilitated  by  the  use  of  saline  cathartics  and  the  leaving  within  the  cavity 
of  a  portion  of  the  saline  fluid  (see  pages  747  and  121,  vol.  i). 

The  Results. — The  results  of  operation  for  perforations  dependent  on 
ap])endicitis,  wounds,  etc..  are  already  treated  under  their  pro])er  headings. 
When  arising  primarily  from  unrecognized  causes,  the  death  rate  varies 
from  15  to  30  per  cent. 

Peritonitis  due  to  tuberculosis  can  be  wisely  treated  in  proper  cases  by 
abdominal  section.  An  incisicm  is  made  usually  in  the  median  line,  and  of 
suflicient  length  to  permit  of  easy  removal  of  the  fluid  by  turning  the 
patient  on  the  side  or  by  siphonage.  Wiping  of  the  ]"K?ritoneal  surfaces  and 
free  flushing  of  the  abdominal  cavity,  with  saline  or  other  fluids,  seems 
not  to  be  servic(ml)le.  Great  care  should  be  exercised  to  not  disturb  the 
intestines.  Incision,  evacuation,  and  prompt  closure  seems  quite  as  eflicient 
as  more  rigorous  treatment.  In  simple  cas(>s  the  abdominal  wound  is  closed 
promptly,  and  the  ])atient  k(»pt  (juic^t  in  bed.  In  those  cases  characterized 
by  the  presence  of  pus  in  th(»  abdomen,  or  other  infective  influences,  drain- 
age should  be  practiced  from  the  beginning,  while  in  simpler  eases  it  need 
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not  be  employed  unless  failure  of  cure  follows  the  safer  plan — the  imme- 
diate closure  of  the  wound,  the  intestines  being  disturbed  as  little  as 
possible. 

The  Remarks, — Abdominal  section  in  the  suppurative  varieties,  espe- 
cially if  general  or  in  the  form  of  multiple  cysts,  is  very  unsatisfactory. 
The  dry  and  ulcerating  forms  of  the  disease  offer  indifferent  prospects  of 
success.  If  permanent  drainage  be  established,  continuous  care  must  be 
exercised  to  prevent  the  subsequent  occurrence  of  infection  of  the  abdomi- 
nal cavity.    Fjecal  fistula  may  follow  rough  handling. 

The  Results, — In  children,  in  favorable  cases,  GO  per  cent  of  cures  are 
reported,  with  but  a  trivial  mortality  from  the  operation  alone.  In  adults 
of  the  same  class  of  cases,  about  38  per  cent  were  cured. 

Operation  in  the  dry  and  ulcerated  forms  of  the  disease  is  followed  by  a 
death  rate  of  about  75  per  cent ;  in  the  suppurative  multilocular  cystic  kind 
but  few  recover ;  in  the  inflammatory  localized  suppurative  form  the  opera- 
tive outcome  is  quite  favorable. 

Faecal  Fistula  and  Artificial  Anus. — The  oi)erative  cure  of  a  faecal  fistula 
or  of  an  artificial  anus  is  frequently  difficult  and  may  be  impossible.  The 
important  factors  of  success  in  these  cases  are  a  sterile  wound  and  proper 


1-^ 


Fig.  106S. — Diaj^crammatic  illustration  of  faecal  fistula  and  artificial  anus,  u.  Upper 
bowel.  /.  Lower  liowel.  1.  Fistula  without  a  spur.  2.  Fistula  with  an  incom- 
plete spur.     3.  False  anus  with  complete  spur.     4.  Double  fiecal  fistula. 

union  of  tlic  serous  surfaces.  Tlic  vi^rorous  jissaults  on  these  desiderata  of 
inteshniil  infection  and  the  efTects  of  j)revious  inflanimatorv  action  often 
so  handieap  well-directed  surgical  efforts  as  to  render  the  outcome  quite 
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problematical  even  in  apparently  simple  eases.  A  long  or  devious  sinus 
intimately  connected  witli  adjacent  intestine  deuiantU  the  exercise  of  the 
most  8erupu!ou!i  care  in  itn  removal  to  prevent  immediate  or  remote  involve- 
ment of  addilional  intestine  dependent  on  direct  incision,  or  the  sloughing 
inciderit  to  ini[)aired  nutrition  due  to  the  injurv  inHicted  on  I  he  lulcstiual 
coats.  The  removal  of  the  couiuiunieation  with  the  liowcl  is  a  common 
step  in  the  treatment  of  these  conditions,  and  is  suppleuiented  by  either  of 
the  following  methods  of  intes^tinaf  repair  l>t3st  jiuited  for  tlie  case:  1,  Sim* 
pie  incision  and  closure  of  the  o|N'ning  by  s**\ving;  •<;,  elbowing;  3,  enteree- 
tomy  and  direct  union  by  {a)  end-to-curl  sewing;  (b)  Maunseirs  method; 
{c)  Murphy *8  button;  or  indirect  union  by  lateral  auastoiuoisiB  in  the  man- 
ner alreiidy  indicated. 

The  prepartitonj  tnuitment  of  the  patient  for  operation  contributes  very 
much  indeed  to  a  .sueccii.sful  outcome.  The  iute!?tinal  canal  should  be  evacu- 
ated thoiYHighly  by  saline  cat  hart  ict^,  sup- 
plemented by  copious  rectal  injections  of 
t^lerilized  water  if  the  colon  be  the  part 
involved*  long  enough  iM/fore  tlic  opera- 
tion to  jx»rmit  of  ihc  escape  of  the  thnds 
from  the  bowels.  The  tissues  around  i\\v 
opening  should  he  nmde  healthy  and  the 
borders  be  thoroughly  cicjinscd  by  was^hing 
and  scrubbing,  ami  softened,  loo,  by  cnu>l- 
lient  applications  if  unusually  htird  mu\ 
rigid.  Fluid  foo<l  alone  shonld  be  given 
the  pJitient.  jfVic  first  step  in  the  opera- 
tion  relates  to  the  isolation  of  the  sinus 
leading  to  \hv  opening  in  the  gut.  This 
step  must  Ik?  earefully  praeticed  to  prevent 
infection  of  the  wound  by  the  agi-ney  nf 
the  lining  mendirane  of  the  siuus,  and  also 

m    to  avoid   injury  of  intestinal   tV»lds   lying 

BM>nttguons  tti  auH  pr^haps  intiitnitely  con- 
^leeted  with  it.  The  removal  of  tlie  sinu> 
is  imrat^fliately  [»recedcd  by  scraping  and 
scrnhiriiig  of  its  walls  with  antiseptic  jlnid, 
followed  by  the  passage  through  it  into 
the  intestine  of  a  small  sponge  retaiui'^l 
fn  place  by  means  of  a  string  attachment. 

the  fn'ei^nd  «»f  wbrch  remnins  wiHiout,  (The  4'\ternal  opening  of  the  sinus  is 
then  cIosimI  tightly  by  silk  sutures  passed  somewhat  dtn^ply  through  the 
borders  and  tied,  the  endn  remainintr  uncut.  After  thorough  cleansing  of 
the  part  the  sutun*»  an*  grasptnl  f^Tllectivelv  by  means  of  forcipressure  and 
drawn  Ufiward  by  lla*  surgeon  or  an  assistant  so  as  to  elevate  the  inelufled 
tissut*  (Fig.  ItMiU).  Hud  an  incision  «n  inch  or  so  in  length,  according  to 
ref|i3iremenls,  is  made  with  a  sharp  scalpel  at  either  side  rif  the  elevated 
end  (b^  d)  in  the  direction  of  the  long  axis  of  the  intestine,  if  the*  colon, 
ur  vertically  if  the  suuill  intestim*  k*  ific  one  involved.    The  corrcsponilirig 


Via.  lOTiO.— Tlu  ::.  ;:jnLTjtof  ftiTd 
fistula  and  artiticial  aitUM.  n,  n. 
Curx'ed  iiH'isioiis.  b,  rL  Vertifal 
iiuMstoiia.  f.  liorder  of  cuter 
wall  of  fistula. 
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Fir#.  inyn  -[\[v  tnatniriit  of 
f:i'enl  fKstuUt  iirnl  urlifinjil 
timts,  fi.  Sutun**.  6,  Portion 
rL'inrnvd.  tv  Wall  uf  dm  is* 
ff.  Lumen  of  sinus. 


extreiiiilios  uf  lliese  ineisioiLs  art-  then  cofioecteri  with  each  other  by  two 
t'urv^'d  ones  (fi,  a')  carried  vnv  at  either  side  of  the  opening  about  half  an 
inch  from  the  border.  The  dissection  is  continued  earefully  either  along 
the  outer  (a,  a')  of  these  incisions  only,  or  combinedly  with  one  (b)  or  both 

(h,  d)  of  the  straigbl  iJieisions  mU side  of  the 
sinns  down  to  the  gut,  which  is  tlien  rai.-H'd  up 
well  into  the  wound.  The  fx^ritoneal  cavity 
may  or  nmy  not  Ije  involved  by  the  dissection, 
depending  on  the  extent  of  the  adhesions,  the 
<lesire  to  coupl  the  serous  snrfaees  of  tlie  bowe! 
in  the  repair*  or  the  i^norin^'  entirely  of  these 
surfaces  followed  by  the  apposition  of  non- 
s»*roiis  structures  only  in  tlie  closure  of  the 
opening.  Tlie  sinus  is  then  removed  ( Ki*,^ 
IHTO),  and  if  the  ojxuiini,^  he  small  the  lior- 
dt^rs  are  inverted  and  closed  l\v  sieving  in  the 
manner  already  expressed  (  Fi^sJIll^  and  1  laf*, 
d).  If  the  [H^'itoneBl  cavity  be  not  involved, 
s(i*ous  tissues  are  not  utilized,  and  the  method 
of  union  is  indicated  in  the  foregoing  illustra- 
I  ton  (Fig.  107'>?).  If  the  area  of  adhesion  be 
unusually  limited  in  extent  in  this  instance*, 
the  peritonenl  cavity  may  Ix*  involved  and 
serous  surfaces  are  ilieo  ajiproximated  in  the  repair.  If  serous  surfiiti's  he 
desired  for  repair,  the  dissection  must  be  extended  beyontl  the  limits  of  the 
area  of  adhesion,  thus  freely  ofH^ning  tlu-  peritoneal  cavity  and  calling  for  a 
corresponding  intTease  in  vigilance.  IT  the  intestinal  opening  Ix^  so  exten- 
sive as  to  forbid  simple  closure,  *' elbowing  **  (Figs.  1002  and  10(KV}  may 
be  praetieed,  which  calls  for  (icritoneal  cavity  involvement  and  serous-sur- 
faee  coaptation.  If  neither  of  the  preceding  plans  be  prudent,  removal  of 
the  segment  of  gut  involved  in  the  fistula  and  the  adja<>ent  adhesions  should 
be  practiced  (entereetomy),  and  the  rcf^iir  completed  by  end-to-end  luiion 
(page  tStM  ei  seq.)  by  the  method  best  intended  to  meet  the  demands  of  the 
casi\  Laferal  anastomosis  (page  781  et  sfq.)  may  be  practiced  after  cTiter- 
ectomy,  if  necessary,  and  even  without  it  in  the  small  intestine  by  the 
JInrphy  button,  by  sewing,  by  plates,  bone  and  potato  liobhins,  etc.,  thus 
establishing  a  short  circuit  (Fig.  I>(i4)  and  thereby  eliminating  the  loop  of 
intestine  involved  in  the  sinus  from  the  Jine  of  faecal  flow,  which  sometimes 
results  in  gponianeons  cure. 

Greig  Smith's  Method  of  TreatiDeEt.— Gret^  Smith  aimed  to  cure  tlie 
fistula  without  [H^ritoneabcavity  involvement.  After  proper  cleansing  of 
the  opening  and  plugging  to  prevent  infection,  an  incision  is  made  in  the 
direction  of  the  underlying  muscular  filKTs,  ontward  for  an  inch  or  two 
from  near  the  margin  of,  but  not  inv(dving.  the  fistula  (Fig.  lOnrt.  h.  d). 
The  inner  end  of  the  incision  is  carried  arouiul  the  fistula  outside  the  cica- 
tricial border  (c),  and  the  dissection  is  continued  carefully  downward  to 
the  subserous  tissue  along  the  entire  line  of  the  firiinary  incision  (Fig. 
lOTl).    The  subH-rous  and  jn'ritoneal  tissues  are  separated  from  the  super- 
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imposed  ijtruclures  carefully  with  ihe  (ia^aT  for  two  or  tlirtx^  inches  around 
the  siDU:^,  surtieienMy  at  Icai^t  to  poriiiit  the  sinus  opening,  the  conti^^nttiiiJ^ 
intestine,  imd  the  parietal  peritonanmi  to  be  raisii^d  well  up  into  the  wound. 
The  fistulous  traet  is  removed  and  the  nptvuing  elosed  by  the  iofuhling  of 
tht'  fnshi'm'il  surfatvs  ami  tlieir  union  witli  eneh  othtT  hy  a  primary  row 
of  interrupted,  and  a  secondary  row  of  conlinuous  sutures,  as  in  other  in- 
stances of  intestinal  sewing.  The  abdominal  wound  is  then  closed  in  the 
usual  man  Tier.  Ry  this  method  tho  peritoneal  cavity  is  not  involvin!, 
the  mininuini  of  danger  is  incurred,  and  ontiri'  dejiendence  is  placed  on 
the  union  of  non-serous  surfaces.  Smith  gives  notable  instances  of  complete 
success?;  by  this  pliin,  and  regards  the  apj>osition  of  serous  surfaces  as  iu>( 
essential  to  cure.  It  is  apparent  at  once  that  the  incision  can  Ik?  extended 
through  the  pt^Htonjeum,  so  as  to  utilize  the  srrous  surfaces  for  repair  whon 
desired.    Senn  advis+^s  that  the  fistulous  opening  he  closod  tight Iv  bv  closely 


Ft<:.  IC)72. 


Fm.  1071-^ — l>ia»framm,'itir  illu«tratMmof  rioi^urc  of  fisfulu,  f  lir*  dirj*i  rfiofi  nut  *r»vt»hinjj 
the  pcTil'iiu'jil  t'Hvity.  //.  FLstula^  g.  iWannUiUmi  lining.  ^.  Intep^micnt  and 
gnb<"UtatuHmi*  tissue,  vt.  Mui!*t'ular  tissue.  /.  Ptrritcaieul  fii.H*-ii*  and  pfnl^miiuni. 
od,  Adhe^^iim  betwopn  bowel  nm\  parietal  peritonHuni,  h.  Bowel.  VotU^X  line 
indieiites  course  of  incision  f«»r  removal  of  sinus,     Wound  ckKsed  with  sutures. 

Fia.  1072, — DiA|^an\inatic  ilkmtnition  of  closure  of  .^rtifieiftl  anus.  tui.  od,  AdhesioiiR 
between  serous  surf,'j<*e.s  oi  spur,  and  between  bowel  antt  peritoiitiuin.  Ik  liowel, 
/,  Peritonaeum  toid  subperitoueal  f^useia.  m.  Mtj.si-ular  tiHtiue.  .^.  Tnteifiuiicni  imd 
mil>cutiineouH  tissue,  ifp.  The  «pur.  Dotted  line  indirates  course  ol  iio^ision  for 
removal  of  fistula.     Wound  dosed  with  sutures. 


applied  sutures,  instead  of  by  plugging  it  with  eoUon  or  gauze,  not  only 
l^cause  the  rormer  is  the  tnorc  S4?cure.  but  thereafter  the  united  borders 
can.  be  hi  rued  in  jiod  buried  bv  Lembi^rt   sutures. 


o?KEA7;vK  ^yyjiEhY. 


^rulau-ii  'drraji'jt'ifj'iiX  *jth:r*  au  o^/rinfU'  to  t.'j*-  f-i.-*-<i:  iiov  alonj  ii>e  inIe^^iDe. 
'Jh'-  ill  'fff^'t*  of  tfi#;  •i/rjr  an'l  t*:':  oth<.-r  of^t;ici»-?^  rhouM  ij»f  iviLit^iied  before 
lii':  HUi'tfi'ift  of  i'jiiii  ri'f'un:  i-  ffia'k-.  Th*-  -j.»ur  can  U>  ovenivtme  wholly  or 
th  j;arl  b;.  iii*:  Jfjtr'MJj^tiorj  into  th#.'  inUMim.-  of  a  lar<^e-*iz*^i  piecf  of  mlrber 
iiiUiti'/  ^}  \Aiit:iA  a-  :o  *U'.]iT*'"t  ih'r  -pur.  Thr-  tTibinrr  i:^  hdd  in  position  by 
Wui',  ¥.\\\*tr  u'inr,  or  by  a  -irinjf  pa-'-^-d  thn>u;:li  tho  wall  but  not  into  the 
lufui'M  of  th<r  tuU;,  afi'l  fH-iViwA  -^-curtAy  on  th<r  outer  surfacv  of  the  abdo- 
ifi"/i  (yi'/.  \h''/,),  Ina-ffiijfh  a-  >Vft/4  niranl*  fl^-xion  of  the  li-iw^l  as  the 
priffj''  /ail"*-  of  ill'-  -f>ur,  li*-  a'l\i-<-  that  the  oji»-ninjf  lie  clonL-d  bv  sewing 
trail** verwly  in.-tead  of  lon^ritudinally  a?  i.s  the  o<immon  practice.  The 
jK''lijfjetjlat<'d  mij'oij-  -iruet ure-  ean  U*  drawn  up  and  tied  off  with  fine  silk 
if  their  aftaeliiiiint-  Im-  Hniall.  The  author  in  one  instance  removed  a  spur 
in  tifii  davH  witliout  trouble  by  the  application  to  it  through  the  opening 
in  the  U*wel  of  a  -niall-rizcd  Murphy  button.  Robson  cured  a  faecal  fistula 
eoffipheati'd  witli  -Irieture  of  lh<'  ifit<»-^tine  by  ex[K>sing  and  dividing  tlie 
Hirielure  in  th«-  lon^'  axi»^  of  tbe  intc-tinc,  follow<Ml  by  the  introduction  of  a 


Khj.  IOT.T     <  )v(T«"(»iiiiii^;  spur  l»y  ruhlMT  tube.     Tube  held  in  place  by  string  or  by  wire. 

de<'iib'irnMl  bdiir  bobbin  iiilo  tlir  liiinrii  and  ils  (•()nrnuMnent  in  j)lace  by 
rbihiin-  ovtT  it  of  \\\v  ib'innb'(l  tissiir  by  transversa  suturing.  The  mucous 
iniirginH  wrw  uiiit4Ml  by  a  conlinuoiis  cati^ut,  and  the  serous  by  a  silk,  suture. 
Tlu»  palii'ul  nuhle  a  pminpt  and  uneventful  recovery,  and  has  remained  well 
hUwv  that  time. 

Instnninntal  nictlnuls  itf  rrtnuntl  of  the  yijtnt\  with  a  view  of  eurin^j  a 
nHlulou^4  o|H«niu':,  nre  amnnu  the  ohh'<t  of  ])raeti(M\  At  the  prescMit  time 
HUirl»  lens  m»tiee  is  «,nven  them  than  formerly.  Th<»  euterotomes  of  Dupuy- 
tn*ll,  Collin,  ete.  (  Fiir.  107  I ),  are  well-known  instruments.  Tlu*  enterotome 
dtwiiHHl  by  dross  is  U'tter  than  either  of  the  preeedinir,  because  it  not  oidy 
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divides  but  removes  the  spur  (Fig.  1077).  The  nu'thod  of  Bodine  (page 
827),  directed  botli  to  tlie  lorniation  and  removal  of  the  spur,  is  the  latest 
and  best  of  the  series. 

llie  Remarks. — The  enterotome  should  be  so  applied  as  not  to  open  into 
the.  peritoneal  cavity,  and  should  remain  from  one  to  two  weeks,  or  until 
liberated  by  necrosis  of  the  included 
tissues.  Only  sufficient  of  the  spur 
should  be  griisped  to  effect  the  re- 
moval of  the  requisite  amount, 
thereby  limiting  the  danger  of  per- 
foration and  the  possibility  of  in- 
eluding  in  the  grasp  of  the  instru- 
ment a  nearby  intestinal  loop. 

The  UcsuUs.—ThQ  tendency  to 
abandonment  of  this  somewhat  crude 
method  of  practice  is  not  yet  justi- 
fiable, especially  since  it  is  evident 
that  the  death  rate  attending  it 
(8  to  9  per  cent)  is  nearly  1(3 
f)er  cent  less  than  that  of  resec- 
tion of  the  bowel  for  cure.  Sixty 
per  cent  are  cured  by  the  method, 
and  quite  30  per  cent  much  re- 
lieved. 

The  General  Remarks. — If  the  peritoneal  cavity  be  involved  in  the  oper- 
ation, failure  of  union  of  the  intestinal  oj)ening  is  exceedingly  dangerous, 
especially  if  the  abdominal  wound  has  l>een  closed.  Therefore,  if  there  be 
reason  to  regard  union  as  at  all  problematical,  the  abdominal  wound  ought 


a 

Fig.  1074. — ^The  enterotomos.  a.  Dupuy- 
trcn's  enterotome.  b.  Collin's  entero- 
tome. 


Fig.  1075. 


Fig.  1076. 


Fig.  1077. 


Fig.  1075. — Artificial  anus  without  a  spur.     The  intestine  is  partially  opeiuHl  in  the 

vicinity  of  the  artificial  anus. 
Fio.  1076. — Artificial  anus  with  spur.     The  afferent  and  efferent  portions  of  the  bowel 

are  partially  opened. 
Fig.  1077. — ^The  destniction  of  spur  l)y  enterotome.     Anterior  wall  of  the  intestine  cut 

away  to  show  better  the  position  of  enterotome. 

not  to  be  closed  entirely,  and  the  field  of  rej)air  should  Ik*  carefully  isolated 
from  the  peritoneal  cavity  by  strips  of  iodoform  gauze.  If  the  colon  1k» 
the  intestine  involve<l,  lateral   approximation    (if  practicable)    is  the  lu'st 
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mettunL  Tor  then  gerous  surfaces  only  wiU  Jx?  in  juxtaposition.  End-to-^nd 
iniioii  with  tlio  hirgv  Murphy  buUou  or  by  ilaiiU&jt^irH  method  cluir^s  next  in 
order  of  elllcieney  iji  the  majority  of  instances.  Direet  enterorrhaphy  is 
Ies8  promptly  done,  l>^eause  the  exereise  of  vigilant  care  is  i*equired  for  a 
^afe  luiiou  of  tlie  borders  of  i^ut  not  et>viTed  with  serous  lueinbrane,  and 
debet ive  repair  will  invite  prompt  ;ind  Fatal  ilisaster.  In  ease  of  closure 
of  intestinal  oyjeninjx^  with  uiufrtain  outeome!,  it  is  wiser  to  invert  the  edges 
without  trimming,  since  in  tiie  case  of  failure  the  opiming  wonld  not  be 
increased  in  size.  The  introduction  into  the  fistulous  tract  of  a  catheter, 
large  prolje,  gauze  jiacking,  etc.,  to  better  ilcfine  the  outline  during  the  re- 
moval, is  a  commendable  procedure.  R.  Morris  advises  the  employment  of 
plaster  of  Paris  for  the  purpose,  introduced  in  a  plastic  condition,  Paratiiu 
also  fills  the  iiie<pialities  of  the  tract,  and  when  hardened  enables  the  sur- 
geon to  estimate  its  limits  better  than  by  any  other  means.  Transverse 
sewing  of  the  oiieuing  should  Im?  employed  if  possible,  in  lieu  of  the  longi- 
tudinal variety^  when  tlie  latter  reduces  unduly  the  lumen  of  tlie  gut.  The 
detachiueut  of  the  parietal  ]>eritona*um  in  this  operation  should  commence 
at  the  distal  ends  of  tiie  iocision  instead  of  close  in  the  bonbT  of  the  fistula, 
thus  reducing  the  liability  of  0|R4iing  the  pt^ritoneal  cavity  to  a  minimum, 
The  divided  tissues  of  the  abdominal  wall  should  be  closely  apposed  by 
sutures  to  eliminate  the  occurrence  of  dead  spaces.  The  presence  in  the 
bowel  of  the  rubl>er  tula* — for  the  purpose  of  lessening  the  spur  (Fig. 
1073)^  and  perhaj)s  sutliciciitly  diminishing  its  obstructive  influence  to 
effect  a  cure — is  attended  not  infrequently  by  a  marked  irritation  whicli,  on 
removal  of  the  agent  for  two  or  three  days,  quickly  subaides. 

The  Afier-ireaimeuL — As  fluid  food  only  is  given  for  two  or  three  days 
before  operation,  tlie  continuance  of  the  same  thereafter  for  a  brief  jKTiod 
is  a  valuable  element  of  treatment.  The  patient  is  kept  quiet  and  the 
wound  carefully  oliserved  after  the  third  day  for  the  presence  of  mauifesta- 
tions  of  failure  of  repair  in  order  to  anticipate  the  possibility  of  the  occur- 
rence of  fax'al  extravasation. 

The  Resufis. — Failure  of  the  attempt  at  closure  of  flstulfe  is  not  infre- 
quent, consequently  an  indulgence  in  glow*ing  prognosis  should  l>e  avoided. 
The  death  rate  in  simple  cases  should  t>e  insigniifieant  if  the  aseptic  and 
other  technique  be  supplemented  witli  proper  post-operative  vigilance. 
Makins  reports  a  death  rate  oi  oSA  per  cent  frcHu  tbirty-oinc  cases  of  resec- 
tion for  the  cure  of  fivcal  fistula.  About  10  pt7r  cent  less  tlian  the  above 
now  conforms  more  nearly  to  the  operative  results. 

The  njferaiions  connect ing  the  intestine  with  the  stomach  (gmiro' 
rnferostotntf),  with  t!ie  gall  bladder  {thith'fifstrfticrostftmy),  witli  tlie  ure- 
ter (urHeW'enterogiomy)^  etc.,  are  nnte<l  elst^where  umlrr  more  significant 
headings, 

THK    OPERATIONS    OX    THE    STOMACH. 

It  is  necessary  sometimes  to  open  tlie  stomach  to  remove  f(»reign  bodies, 
to  i<iipply  nutrition,  to  overcome  (eso|)hageal  obstruction.  i»r  to  remedy  the 
various  other  conditions  of  a  surgical  nature  that  are  amenable  to  inter- 
ference through  direct  incision  of  tlie  stomach.    Tn  each  instance  the  open- 
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ing  in  the  abdomen  and  the  viscus  is  made  as  small  as  may  Ix^  consistent 
with  the  projx?r  operative  technique.  It  follows,  therefore,  that  the  digital 
sense  is  of  great  practical  utility  in  the  determinative  and  diagnostic  ele- 
ments of  the  procedure.  The  finger  should  be  educated,  by  repeated  lessons 
on  the  dead  subject,  to  recognize  the  individual  characteristics  of  the  re- 
spective tissues  involved  in  the  operation,  their  relations  with  each  other, 
and  the  presence  of  tangible  evidences  of  disease  complications,  without 
unnecessary  delay  or  harmful  manipulation. 

The  Anatomkal  Points. — Whether  or  not  the  stomach  be  collapsed  or 
distended,  or  be  influenced  by  the  respiratory  acts  or  the  effects  of  disease, 
determines  very  largely,  indeed,  its  relations  with  the  associated  organs  and 
tissues.  When  empty  it  lies  posteriorly  and  beneath  the  liver  and  at  a  con- 
siderable distance  from  the  abdominal  wall  in  front,  and  upon  the  trans- 


Fio.  1078. — ^The  relations  of  the  stomach,  etc.,  to  the  peritonsDum  and  contiguous  organs. 
a.  CJaiitrohepatic  or  lesser  omentum,  b.  Lesser  peritoneal  cavity,  c.  Greater 
peritoneal  cavity,  d.  Folds  of  great  omentum,  e.  Small  intestines.  /.  Liver. 
g.  C-ojliac  axis.  h.  DuwJenum.  i.  Transverse  mesocolon.  /  Mesentery,  it.  Pan- 
creas.    /.  Foramen  of  Winslow. 


verse  mesocolon,  which  se[)arates  it  from  the  pancreas,  the  large  abdominal 
vessels,  and  the  solar  plexus  (Fig.  1078).  With  increasing  distention  the 
anterior  wall  looks  upward,  the  posterior  downward,  and  finally  the  former 
rests  against  the  alxloniinal  wall  in  front.  In  the  normal  state  the  cardiac 
orifiw  is  close  to  a  jmint  l)eneath  the  chondro-sternal  junction  of  the  left  sev- 
enth rib.  An  em])ty  ])yl()rus  lies  about  thrw  inches  Ik'Iow  this  articulation 
and  at  the  right  of  the  linea  alba;  when  distended  it  is  two  or  three  inches 
farther  to  the  right.  A  triangle  formed  at  the  right  bv  the  edge  of  the  nor- 
01 
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inal  livtT,  ait  the  left  by  the  free  borders  of  the  eighth  and  ninth  costal  earti- 
hi^'es,  with  its  base  at  a  line  extending  between  the  tips  of  the  tenth  costal 
lartihiges,  wrn»sponds  to  the  surface  of  a  moderately  distended  stomach 
Iving  immediately  l)eneath  the  abdominal  wall,  at  which  time  the  greater 
lurvature  lies  ipiite  near  to  the  transverse  colon,  and  each  has  been  mistaken 
for  tlie  other  in  ojx^rative  praetici*  (Fig.  1080).  The  position  of  the  stom- 
«rh  is  ehangtnl  by  rtspiralion,  descending  with  the  inspiratory,  and  ascend- 
in>r  with  the  expiratory,  act. 

Tht^  ifffhiif^  o/*  fh^  slomiU'h  is  ^^tablishtHl  by  its  immediate  relation 
\\\\\\  tho  uudor  surfaw  *vf  tho  H\or  and  Uh*  tx^ntimuty  with  the  anterior 
Ih.\^m^  of  tho  )iaM^^Ou^^v^^U'  ^^^u^unuu;  by  iis  brwnd,  snux>th  sxirface,  pale 
\\\\s^\  sloutto  «hu\uuv.  .^^\%^  Ov  x'baravhTisuo  arrani^Mnent  of  the  vascular 
^\\\^\<\\      U  w  |^Un>s^  s^blu^uvKv  nuuuiv^  \U^\\u\\anl  friMU  left  to  right  in  the 

M^*>M\^Y.  i^v^  \^js'v<u^v^u  \^l'  via*Hvt\Mivv  ivntomplates  the  temj>orary 
\*j^  uiuv^  \^i  \Uy  ^U'wsmU  Un  \\w  »vuu»\al  of  for^Mijn  Innlies,  for  pyloric  and 
\^.-N4»iu^v,\*U  V  \|'loi»au^u,  auvl  fv^r  oihor  moasuri^s  intendinl  to  determine  the 
|u^^»\u\v   ol   [kuibs'lo^ual  Mlalo-^  lliat   may  U»  amenable  to  prompt  surgical 

//*«  rn  i^dixitoiif  7V«'«/m<*/i/.- -The  general  condition  of  the  patient 
hh\»uhl  lii^i  bo  iUuhI  fi>r  the  t)|RTation  by  the  employment  of  remedies, 
whi'U  \\\\\  biMU'lit  to  be  gained  thereby  is  regarded  an  adequate  recompense 
for  the  delay  in  operative  procedure.  Usually,  however,  the  effects  of  pro- 
erant illation  are  so  well  marked  already  when  the  patient  comes  under  the 
i»bsiuvatiou  of  tile  surgeon,  as  to  demand  prompt  action  if  a  favorable  out- 
iumie  is  to  i)e  expected.  If  there  be  no  obstacle  to  the  measure,  the  stomach 
should  be  thoroughly  w-ashed  out  with  a  solution  of  bicarbonate  of  soda 
iK^ftu-e  the  operation.  If  the  organ  be  small,  it  may  be  deemed  advisable  to 
allow  five  or  six  ounces  of  the  fluid  to  remain,  that  the  location  of  the  stom- 
ach may  be  the  more  readily  determined.  However,  the  employment  of 
distending  measures  of  any  kind  are  not  now  regarded  as  essential  or  even 
wise,  except  in  special  cases,  as  they  may  prove  obstructive  and  even  disas- 
trous if  (lu*  ])eritoneal  cavity  be  infected  by  their  incontinent  escape.  The 
intestinal  tract  should  be  thoroughly  cleansed,  especially  the  large  intestine, 
to  fit  it  the  better  to  retain  nutritive  enemata.  Strict  asepsis  should  be 
exercised  in  connection  with  every  de'tail  of  the  operation  (see  page  740). 

Chloroforni  aniesthesia,  because  it  is  followed  by  nausea  and  vomiting 
less  frccpiently  than  ether,  is  preferable  in  operative  surgery  of  the  stomach, 
unN'Hs  special  objection  to  its  use  be  ])resent.  After  proper  anjesthesia, 
the  patient  is  ])laced  on  the  back  with  the  legs  extended.  The  operation 
lii'ld  is  ])re[)ared  after  the  numner  k'fore  stated  (])age  740  et  see/.).  Local 
ainesthesia  from  cocain  should  be  used  instead  of  general  anaesthesia  when 
haste  or  great  ])rostration  forbid  the  employment  of  the  latter. 

Thr.  OjK'vafioti  of  (histrofomj/. — Make  an  incision  two  or  three  inches 
in  Ii'Ugth  in  the  median  line  over  the  stomach  down  to  the  peritonipum 
( l*'ig.  I  lOl  )  ;  arrest  lueniorrhage,  then  divide  the  ])eriton{eum  to  nearly  the 
exlcnt  of  the  primary  incision;  gras[)  the  borders  of  this  membrane,  draw 
tbcm  slightly  upward  and  transfix  each  border  of  the  wound  through  the 
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entire  thickness  with  a  curved  needle  armed  with  a  long  tTaction  suture; 
tie  a  singh-  fold  in  each  euture,  thus  drawing  thr  rrspeLtivL*  tissues  of  each 


Fig.  1079.^ — Iii^^'.__  -.i    ■  i:,,  ^;.     i  .:,  ^.i  '  '    ;.:ai]y  uihI  -..    !    ■■'iny, 

fi.  HviklpeU.     h.  Bistouries,     r.  Fon*i pressure,     d.  Curved   and   stmight   acissors.      e. 

Thumb  forc<?p8,  /,  Neo(tle-hnltler.  h.  rirtrm-tnr.  t.  Spongf^holder.  /,  Teiiary- 
lum.  k.  Hound  stmii2:ht  nfM"<llr'.s  annt'd  vvitli  \Aiivk  silk,  al&io  t'lirveil  iiettllcs.  /. 
Tnwtion  |iH>pt4.  m.  Silk  and  ratpit  i^iiturrw.  n,  8j>oupc'  with  string  nttaehnient. 
0.  IjiiTfSfi  ami  snmil  K"uze  padn  with  t:i|>e  attni'linu>rit*<  and  fordjiR'ssure  anchor  of 
pad.     PcrfomUMi  nihhcr  ciani  for  Lwlation  is  eniploywi  (Turf*k). 

border  of  (he  wounrl   in  eontaet  with  each  other;  jk'ize  Ihe  ends  of  eaeh 
suture  independently  with  a  foreipresisure,  or  form  a  loop  of  eaeh  by  tying 
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the  extremities  t/»gethi^r;  pull  apart  tht*  lK>rders  of  tlie  wouml  bv  means  of 
the  trAction  sulureA;  introducie  the  index  linger  and  thiinih  of  the  right 
hand  into  the  wound  and  pass  iFieni  backward  along  the  under  surface  of 
Ihe  liver  to  the  ga^tro-hepatic  onieiitnni   (Fig,   I'CS);  depress  the  hand^ 

(bus  bringing  the  thuirib  and  finger  in  eontaet  with  the  up|»er  surface  of 
llje  stouiueh,  wliieh  if*  reeognized  by  the  broad,  tiniooth  surface?  and  itii  con- 
tiguity to  the  liver  (Fig.  1080)  ;  seize  the  viscn^  near  the  lower  border  with 
the  thumb  and  fingers  and  draw  the  anterior  wall  well  up  into  the  wound; 
make  sure  tfiat  the  <toinaeb  \m^  Ix^en  iiK.Mzed,  by  oeuhir  examination.  Cause 
the  assit^tant  to  seize  the  stntnaeh  at  either  side  of  fhe  abdominal  wound 
with  the  tfuimbs  and  llnger^^;  carefully  iiitrodnee  UHween  the  protrusion 
and  the  borders  of  the  abdominal  w^ound  wi|jers  to  which  long  strings  are 
tied  for  identification  ;  supplement  gauze  pads  with  aseptic  gauze,  wet  with 
Haline  solution  if  advisable;  p,i.^s  a  traction  suture  of  silkworm  gut  dwply 
into  the  wall  of  the  stomach  at  either  .^ide  of  the  line  of  proposed  incision; 
make  an  opening  two  inches  in  length  into  the  stomach  in  the  vertical  axis 
parallel  with  the  vessels  (  Fig,  1080)  ;  raii>e  the  opening  still  farther  upward 
by  means  of  the  traction  futures,  aided  by  small  retractors  if  necessary, 
and  arrest  ha'niorrluige.  If  ilie  stmiiach  have  not  been  washed  out  and  the 
ne<*d  for  it  be*  present,  turn  the  patient  carefully  to  the  right  side  so  as  to 
iilh»w  the  contents  to  esca|M%  directing  them  away  from  the  patient  by  oiled 
ailk  or  abundant  gauze.  Finally,  tinsh  the  stomach  with  hot  sterilized 
wutfT  or  a  tii<'arlir»na1e-of-s;jda  solution,  if  rerjuisite  for  further  cleanliness 
or  Iw'tter  teeljnj<)ye.  Carefully  cleanse  the  parts  and  draw  the  lips  of  tl»e 
im.-i«ion  in  the  stomach  togelber  by  crossing  the  traction  sutures:  renew  the 
pads  anil  gauze  |meking  if  ne*'d  Ix',  and  return  the  patient  to  the  dorsal 
poHilion.  Introtluiv  tli**  index  linger  carefnUy  iiito  tlie  stomach  and  search 
for  and  Un^ntv  the  rause  demanding  the  operation,  enlarging  the  gastric 
wound  sullkienllv  to  admit  the  thuudt  and  even  the  entire  hand  if  needful 
for  eoniplete  examination. 

The   licmffiks. — If  the  exploration   Ire  for  the  purpose  of  overcoming 

<»bstrtieti<Mi  at   the  pyloric  or  (he  cardiac  orificv,  or  for  the  removal  of  a 

foreign  bttdy  by  way  of  either  of  these  o])enings,  or  from  the  stomach  itself, 

the  stej>s  necessary  for  the  attainment  of  the  object  are  carried  into  effect 

with  caution,  to  avoid  needless  injury  of  tlic  viscus  ant!  of  the  borders  of  the 

wound.     1' he  re  fore,  the  loeatirui  of  the  abdominal  incision  should  be  varied 

to  conform  with  the  recjuirements  of  the  case.     As,  if  examination  of  the 

cardiac  opening  of  the  lesopliagus  (page  673,  vol.  i)  or  the  cardiac  eml  of 

the  stomtieb  be  intended,  the  [M-imary  incision  should  l>e  made  in  the  same 

cJirfction  but  somewhat   farth(  r  fnuri  the  ribs  (liau   for  gaslrostomv.     The 

pylorie  opening  and   i^tber  portions  than  the  cardiac  can  l>e  properly  ap- 

Jiroached  through  the  median  incision  already  descrilxHl.     Large,  fixed,  and 

ri^^id  ff»reign  bodi<»s  discernible  bv  external  manipnlation,  or  by  the  X  rays, 

are  oft  on  bettiT  removed  throuiili  an  external  incision  luade  directly  upon 

^'if'ni    than  through  eitln/r  of  those  just  tiescribcd.     If  a  foreign  body  be 

pri^siMit,  it  sboultl  ln>  sought  for  first  at  the  pylorie  end  of  the  organ,  owing 

to   its  lii'penilent  |iositiou,  and,  when  located,  seizcfl  with  forceps  and  n;*- 

tilOTed   cautiously  wnlh  due  resj)ect  for  the  injury  it  nmy  inflict  on  with- 
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drawal.  It  is  better  practice  to  increase  the  size  of  the  stomach  incision  so 
as  to  allow  easy  removal  than  to  bruise  the  tissues  by  forced  action.  In 
the  examination  for  disease  of  the  stomach,  the  borders  of  the  wound  should 
be  opened  widely  by  the  traction  sutures  and  retractors,  after  which  the 
walls  of  the  cavity  of  the  viscus  can  be  readily  inspected  in  detail  when 
separated  by  small  sponges  on  holders,  aided  by  a  strong  concentrated  light 
(Fig.  1>99,  o).  The  wound  in  the  stomach  is  closed  by  sewing  together  the 
mucous  borders  with  a  continuous  fine  silk  suture,  followed  by  union  of  the 
remaining  coats  with  interrupted  or  continuous  sutures  of  similar  material. 
After  thorough  cleansing  with  the  saline  solution,  the  traction  sutures  are 
removed  and  the  stomach  is  allowed  to  fall  back  into  place.  The  abdominal 
wound  is  then  closed  by  means  of  tier  suturing  (Fig.  905)  or  otherwise. 
Incisions  for  exposing  the  stomach  should  not  be  vertical  throughout, 
except  when  made  in  the  median  line,  for  when  vertical  incisions  are 
located  elsewhere  the  abdominal  nerves  are  divided,  and  this  is  followed 
by  loss  of  power  of  the  muscular  structures  to  which  they  are  distributed. 

IVie  After-treatment. — The  patient  should  be  kept  quiet  and  sustained 
by  nutrient  enemata  for  the  first  few  hours.  Light  fluid  food  is  then  given 
in  small  amounts  at  frequent  intervals  for  two  or  three  days,  followed  soon 
by  simple  though  easily  digestible  food  of  a  more  substantial  nature. 

The  Results. — About  20  per  cent  die  from  the  operation  of  gastrotomy. 
The  conditions  demanding  the  operation  contribute  much  more  to  the  fatal 
results  than  does  the  operation  itself,  from  which  but  little  danger  need 
come. 

Gastrostomy. — The  operation  of  gastrostomy  signifies  the  establishment 
of  a  fistula  leading  from  the  stomach  to  the  external  world  for  the  purpose 
of  preventing  starvation.  Gastrostomy  is  practiced  with  strict  aseptic  pre- 
cautions. The  employment  of  nutritive,  stimulating  enemata  should  pre- 
cede the  performance  of  the  operation.  Too  often  the  favorable  opportu- 
nities afforded  by  surgical  intervention  in  these  cases  have  been  greatly 
impaired  or  api)arontly  already  sacrificed  by  irrational  delay  before  the 
surgeon  is  consulted.  In  such  cases  as  these  complicated  surgical  effort 
under  general  anaesthesia  is  (juite  surely  fatal.  Therefore,  local  anaesthesia, 
attended  by  simple  operative  practice,  should  be  employed,  or  tubage  (page 
677,  vol.  i)  utilized  instead,  as  may  seem  wisest  at  the  time.  In  any  event, 
local  warmth  should  be  ])r()vi(led  and  general  stimulation  practiced  before 
the  operation  is  coiniiuMiced  (page  120,  vol.  i).  The  instruments  required 
differ  in  no  special  regard  from  those  for  gastrotomy  (Fig.  1079). 

Stages  of  the  Ope  nit  ion. — The  operation  may  be  completed  at  one  sit- 
ting or  divided  into  two  stages  (Ilowse),  according  to  the  nutritive  de- 
mands of  the  case  or  the  special  method  of  prowdure  adopted.  In  either 
instance  it  can  be  divided  into  the  following  steps:  1,  The  locating  and 
making  of  the  abdominal  incision:  2,  the  exposing  and  drawing  into  the 
abdominal  wound  of  the  recjuisite  portion  of  the  stomach;  3,  the  fixation 
and  opening  of  the  stomach. 

The  First  Step  (Loniiinfj  and  Making  Abdominal  Incision). — Tjocate 
the  free  margin  of  the  liver  and  the  costal  cartilages  of  the  eighth  and  ninth 
ribs  on  the  left  side;  make  an  obli(|ue  incision  two  inches  and  a  half  in 

er 
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length  with  the  center  an  inch  below  the  free  margin  o!  the  liver  (Fig»] 
1101)  parallel  with  and  an  ineh  and  a  half  inside  the  borders  of  the  costal] 
cartilages  of  the  ei^^ht  and  ninth  ribs  down  to  the  external  oblique  inusele 
(Fig.  1080)  ;  divide  the  tibers  of  tlie  external  obliqne,  sepiirate  tho^e  of  the 
internal  and  hold  them  apart  with  blunt  retraetor^ ;  divide  tlie  fibers  of  the  l 
transversalis  niusele,  thns  reaching  tbe  transversalis  and  subserous  fascice^ 


Fit!.  1080. — Thi?  unti*ri<>r  surfat-e  of  the  stomach,  showing  itn  relation  to  the  liver,  the] 
traimv4T?*o  colon,  the  gn^iit  oiiumtuin,  uiul  the  curtihigt's  of  the  ribn,     a.  (rastnvepi-  j 
ploiea  siiiesitra  arter>'.      b.  tiastro-epiploii-a  cicxtra  a^1^?^\^       c.  Sniiill  mt^eslines. 
d.  C;vcum,    e,  Aacending  colon,     /»  Gall  bladder,     (j.  Sigmoid  flexure. 

whiih  are  thru  likewise  cut.     Arrest  hieraorrhage,  piek  up  tbe  peritona?uml| 
with  fonx^ps,  and  earefully  divide  it  to  an  extent  similar  to  that  of  the  other 
tissue?*.     Introduee  traetion  t^wtures  entirely  through  each  border  of  the. 
wound,  and  tie  and  loop  as  Iiefore  deseribed  (page  741).  I 

The  Remarks, — Sinee  this  ehiss  of  patients  k  nsnally  very  much  emaci-*! 
ated,  the  tissues  to  l>e  divided  are  naturally  inelined  inward  and  downwardj 
from  the  free  borders  of  the  esirtilages  of  the  ribs,  therefore  the  edge  of  the! 
knife  should  lie  turned  backward  and  a  little  outward  at  a  right  angle  with" 
the  surface  to  secure  a  proper  division  of  the  respective  struetures.  This 
incision  gometimes  involves  the  sheath  of  the  rectus  muscle  and  perhaps  i 

muscle  itself,     In  the  '-'^t  instance  the  fibers  can  be  cut  or  pull 
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aside  as  seems  best  at  the  lime.  Jacobson  prefers  a  vertical  incision  made 
from  a  point  opposite  the  inner  end  of  the  eighth  intercostal  space  (Fig. 
1101)  downward  for  three  inches  parallel  with  and  about  two  inches  to  the 
outer  side  of  the  linea  alba.  The  fibers  of  the  rectus  abdominis  are  exposed 
and  separated  without  division,  the  posterior  layer  of  the  sheath  is  divided 
vertically,  the  borders  of  the  wound  are  separated  and  the  fascisB  and  peri- 
tona?um  divided  as  before. 

The  Second  Step  (Ej'posing  and  Drawing  Part  of  Stomach  into 
Wound). — Draw  apart  the  borders  of  the  wound  w4th  the  traction  sutures, 
aided  by  blunt  retractors  if  necessary,  bringing  the  lower  border  of  the  liver, 
and  perhaps  the  stomach,  into  view;  pass  the  index  finger  backward  along 
the  under  surface  of  the  liver  to  define  the  stomach,  if  not  already  appar- 
ent; seize  and  draw  the  stomach  forward  and  locate  the  best  point  for  the 
o{)ening.  In  determining  this  fact,  remember  that  the  ojKining  should  be 
located  as  near  to  the  greater  curvature  and  the  cardiac  end  as  is  possible 
consistent  with  the  integrity  of  the  vascular  supply  (Fig.  1132).  Entire 
frcM?dom  from  needless  traction  on  the  organ  after  its  union  with  the  abdom- 
inal wall  should  also  Ix*  secured.  Having  fixed  on  the  point  of  opening, 
seize  the  wall  at  that  point  with  forceps,  and  draw  into  the  wound  the  neces- 
sary amount  of  the  viscus  to  conform  to  the  requirements  of  the  method  of 
operation  adopted. 

The  Bemark's. — The  stomach  may  be  mistaken  for  the  transverse  colon 
(Fig.  1080),  especially  when  the  former  is  much  contracted,  or  when  the 
latter  promptly  presents  at  the  wound.  However,  the  differences  in  the 
color,  density,  smoothness,  omental  (ronnections  and  relations  with  the  liver, 
should  promptly  prevent  the  possibility  of  error  in  this  resjwct.  Often  the 
great  omentum  will  appear  at  the  wound,  and  especially  if  the  colon  be 
drawn  upward  by  retraction  of  tlu*  stomach  or  the  manipulations  of  the 
operator.  If  the  stomach  be  unusually  small,  or  have  become  contracted 
from  the  effects  of  disease,  or  be  adherent  posteriorly,  much  difficulty  may 
Ik*  ex])erienc(Ml  in  ])roi>erly  connecting  it  with  the  external  opening.  As  soon 
as  the  abdomen  is  opened,  the  entrance  of  air  often  causes  abdominal  dis- 
tention and  also  the  retreat  of  the  stomach  backward  beneath  the  liver,  thus 
adding  an  iin])ediment  to  the  bringing  forward  of  the  viscus. 

The  Third  Step  (Fisulion  and  Opening  of  the  Stomach). — Draw  the 
stomach  forward  into  the  wound  sutliciently  to  form  a  neck  at  that  situa- 
tion of  about  three  fourths  of  an  inch  in  diameter;  transfix  the  extremities 
of  the  alxloniinal  wound  with  silkworm-gut  sutures  carried  through  the 
whole  thickness  of  the  alxloniinal  wall;  unite  the  neck  of  the  protrusion 
with  the  bonh'rs  of  the  alxlominal  wound  by  means  of  several  silkworm-gut 
sutures  carried  tlirough  the  serous  and  nniscular  coats  of  the  former,  thence 
outward  through  tlic  eiitire  tiiickness  of  the  abdominal  wound,  by  a  curved 
needle;  ])ass  a  guidinir  suture  through  the  ap<'X  of  the  protrusion,  tie  the 
sutures  at  either  rnd  of  the  wound,  thus  fixing  the  ])rotr\ision  in  a  secure 
position;  dust  tin-  wound  ami  tlu'  jjrotrusion  with  icxloform,  apply  pro- 
tective dressiiiL^s,  put  tlir  ]);iti('ut  in  bed,  provi<ling  for  comfort  and  proper 
nutrition,  thus  ending  tin-  tpclinijpic  of  the  first  stage  if  the  o|H'ration  is 
to  \h}  thus  divided.     If  not,  an  openim,^  is  made  into  the  stomach  at  once 
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instead  of  aftnr  two  or  three  days'  delay,  remembering  that  if  the  opeuing 
be  made  too  near  the  pyloric  end  of  the  stomach,  regurgitation  of  food  may 
result. 

The  Remarks,' — Additional  security  is  gained  by  the  use  of  fine  sutures 
between  the  ]>reetMling  ones,  uniting  the  wall  of  the  protrusion  am!  the  bor- 
der of  tlie  wound  with  each  other  somewhat  snperHcially.  If  time  will 
permit,  the  outer  coat  of  the  protrusion  can  be  united  by  means  of  a  pri- 
mary row  of  continuous  or  interrupted  silk  or  catgut  sutures  with  the  bor- 
ders of  the  divided  peritonieuiu.  JIt>wever,  here  as  elsewhere,  about  the 
abdominal  cavity,  the  parts  when  thus  arranged  in  the  opening  are  less 
securely  fixed  than  when  joined  directly  with  the  borders  of  the  wouud. 
The   motlilied   suturo   of   floivse  is   regarded   by    Greig    Smith  as  lK?ing 

the  most  sueurt*  for  the  pur- 
y^-y  ,  pose   (Fig.  1081).     It  is  a|i- 

plied    as    follows:    Introduce 


Fig,  1081, — ^Th«^  fixation  of  the  stonmrh 
in  gastrostomy,  Howsc^a  inetlitwl,  lirbt 

8t.*Jp. 


Fig.  lasi— itir  fixatinn  of  the 
stomiic  li  in  Ki^tTostoniy,  Howie's 
method,  fixation  completed. 


two  silver-wire  loops  near  the  site  of  the  pro[K>sed  opening  (a,  a)  in  the 
stomach,  to  afford  ease  in  nnniipuhttio]!  of  it  during  sewing;  convey  a 
needle  armed  witli  a  Boft  silk  suture  (b)  about  a  foot  in  length  around 
the  base  of  the  jrrotrusion  l>eneath  its  serous  and  muscular  coats,  inserting 
it  and  causing  it  to  emerge  successively  so  as  to  form  lof^jps  about  an  inch 
and  a  half  in  length,  situatrd  at  about  half-inch  inlervals,  until  six  or  eight 
loops  are  nmde,  taking  care  to  cause  a  crossing  of  the  suture  at  the  base  of 
each  loop,  as  indicated  in  the  illustration.  Then  transfix  the  border  of  the 
wound  at  sites  opj>osite  to  the  loops  with  hooked  needles,  by  means  of  which 
the  loops  are  drawn  throuirh  the  skin  and  are  llien  fastened  in  place  by 
rubber  tubing  sli|)ped  lirnrath  tln'm.  Fix  the  h»ops  firndy  to  the  tubing  by 
drawling  upon  and  tying  the  loose  ends  of  the  suture;  liend  the  ends  of  the 
silver  wire  around  the  tubing,  thus  hoUling  the  stomach  upw^ard  into  the 
wmmd  (Fig.  inS2)  Ifarrlrp  prns.  bmg  m'(/dles,  and  temporary  sutuR^s  of 
silkworm  gut  can  also  Im  used  for  the  pur|iose. 


OPEUATIOXS  ON   VISCERA  CONNECTED   WITH   PEKITUNJ^UM.     895 


The  latter  part  of  the  tliird  stej*- — iijK^ning  the  stomach — can  be  prac- 
ticed at  once,  or  deferre^l  (second  stage),  according  to  the  demands  of  the 
catie.  In  either  instance  the  point  for  ojxniing  is  raised  up  by  means  of  the 
guiding  sutures  or  tlie  forceps,  and  an  incision  large  enough  to  admit 
snugly  a  rubber  tube  of  the  size  of  a  No.  8  or  No.  10  Eng.  catheter  is  made 
into  the  stomach  with  the  end  of  a  sharp-pointed  bistoury.  The  lube  should 
be  freely  flexible,  about  eighteen  inches  in  length,  and  provided  with  a  email 
funnel  f(Jr  feeding  the  patJt-*nt.  Ttie  cautery  is  sometimes  employed  in  oi)en- 
ing  the  stomach,  but  has  nothing  to  commend  it  except  the  prevention  of 
haemorrhage,  which,  with  projier  care,  is  so  insignificant  and  so  readily 
arrested  as  not  to  be  of  serinus  import. 

The  Remarks, — If  the  making  of  the  opening  he  deferred  for  four  or 
five  days,  firui  adhesions  will  have  taken  place  between  the  stomach  and 
borders  of  the  wound,  and  leakage  into  the  peritoneal  i^avity  need  not  be 
rif'irardcd  as  possible.  A  troublesome  cough  is  a  contraindication  to  the 
operation. 

7*hc  After-treatment, — The  character,  amount,  and  plan  of  administra- 
tion of  nutrition  by  the  rubl>er  tub<'  differs  in  no  esst^niinl  regjird,  after  a 
little  time,  from  that  by  means  of  the  normal  ajsophageal  tube,  except  that 
the  quantities  introduced  are  smaller,  more  finely  divided,  and  more  fre- 
quently given  for  obvious  physiological  reasons.    Koumiss,  peptonized  milk. 


Fio.  iaH3. — Patient  feeding  himself  through  a  gastric  listula* 

with  e^gs,  brandy,  etc.,  can  be  given  at  first  frecfucntly  and  in  small  amounts 
(half  an  ounce  or  so),  and  graduallv  increased  as  the  ease  progresses.  The 
mastication  of  food  Ijy  the  patient  before  its  discharge  through  the  tube  into 
the  Miimaeh  adds  to  the  act  the  ideasure  of  gustation  and  to  the  food  the 
digentive  inlluence  of  the  saliva  (Fig.  HI83),  and  rellexedly  stimulates  Ihe 
gastric  s4*ei*etions. 
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The  Precautious, — The  food  should  be  slraini'd  to  prevent  blocking  the 
tube,  find  be  giverj  at  the  teiii{ienititre  of  the  body.  If  regurgitation  hap- 
pen the  patient  sliould  lie  on  the  baek  during  the  administration  of  food. 
In  the  interim  of  feeding,  the  tube  is  fastened  against  the  abdomen  in  the 
form  of  II  eoiU  witli  the  oj>en  end  surrounded  with  absorlx'nt  gauze  to  i>ermit 
the  ready  eseaj>G  of  the  ihiidt^  and  gm^viy  tlirougli  the  tube,  wlien  necessary, 
rattier  than  through  the  o[Kniing  by  the  side  of  the  tube.  Tlie  tube  sliould 
be  kejit  eleun  and  changed  otivn  enough  to  prei^erve  its  sanitary  condition 
and  struetiiral  integrity.  Tl)e  free  use  of  vaseline  after  wasliing  tlie  i^urfaee 
of  the  abdomen  witli  lime-waler  and  aseptie  solutions  will  reduce  the  annoy- 
anee  from  contact  with  gaistrie  lluids  to  a  niiniiimm.  The  opening  of  an 
established  fistnhi  is  closed  with  a  pud  of  non-absorptive  material  after 
removal  of  the  tulie  in  finding. 

The  ResuK/i. — According  to  Gross,  the  rate  of  mortality  as  based  on  207 
cases  is  2Vi,47  per  cent.  In  ItJ'i  cases  Zesos  estimated  it  at  dO  per  cent  in 
eicalrieial  and  84  |K^r  cent  in  luahgnaot  stenosis.  When  it  is  considered 
that  the  latter  observer  dealt  with  cases  treated  under  antiseptic  techniqne, 
it  is  apparent  that  a  fallacy  in  reasoning  exists  in  one  or  the  other  conelu- 
sione  of  these  surgeons.  Later  estimates  phiee  the  rale  of  mortality  at 
aliout  2S  per  cent  in  malignant  eases,  and  at  about  19  per  cent  in  non- 
malignant. 

Witzel's  Method. — WitzeFs  method  is  one  especially  directed  to  the  estab- 
lisbment  of  a  canal  or  psiMuhxesophagus  along  tlie  wall  of  the  slomaeh, 
which  is  mneh  belter  suited  to  prevent  the  escape  of  the  contents  of  the 
stomach  through  the  abdominal  opening  than  is  the  preceding  method. 

7*he  abdominal  inciMon  is  made  at  the  left  side  and  at  the  jdace  best 
suited  to  the  practice  of  the  surgeon  or  the  demands  of  the  ease.  Usually 
it  is  made  about  three  inches  in  length,  beginning  near  the  median  line  ami 
passing  obliipiely  downward  and  outward  acro.'is  the  rectns  abdominis  par- 
allel with  and  an  inch  to  an  inch  aixd  a  half  Mow  the  l>order  of  the  costal 
**artilages  (Fig.  1101).  The  muscubir  fil>ers  of  the  rectus  abdominis  are 
ditferently  treated  in  the  course  of  the  incision.  They  can  be  divided  ob- 
liquely, se[>arated  vertically  (Von  Hacker),  or  folds  of  muscle  can  be  caused 
to  cross  each  other  from  either  side  of  the  line  of  separation  l}etween  which 
the  wall  of  the  stomach  is  drawn  np  (Girard).  In  the  last  two  examples 
the  formation  of  a  sphincter  to  control  the  opening  is  aimed  at,  and  in  tfie 
majority  of  instances  with  iK^neficial  results.  The  stomach  is  drawn  into 
the  wound  sufllciently  to  prmit  full  scope  for  the  necessary  manipulations, 
and  the  borders  of  the  wound  are  packed  with  gauze.  A  small  ot)ening  is 
then  made  into  Ihe  stomach,  directed  toward  the  c^ardiae  end,  of  suthrient 
size  to  admit  somewhat  snugly  the  end  of  a  rnt>ber  tyl)e  (size  25  French), 
of  whicli  about  an  inch  is  introduced  and  the  external  portion  is  pressed 
upward  against  the  stomach  parallel  with  the  borders  of  the  abdominal 
incision,  and  wrapped  in  for  two  or  three  incbes  of  its  length  hy  uniting 
the  walls  of  the  stomach  over  it  with  several  silk  Tjcmhert  sutures,  fortified, 
if  need  be,  by  a  continuous  row  thereafter  (Figs.  10S4  and  1085).  The 
stomach  is  allowed  to  retreat  sufliciently  to  permit  the  entire  operation  lield 
to  present  at  the  wound,  when  its  borders  are  closely  united  to  the  perito- 
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nsBum  and  posterior  layer  of  tlie  slieatii  of  tht;  rectus  by  interrupted  silk 
gutures  (Fig.  lt>8iv).     The  abdoininiil  wound  is  thi^n  ctnuplctely  united  by 

inte ITU  pled  iJilkworm-^it  t^utures,  and 

|^|l^,,  the  tul>e,  cloR^d  above  by  tying,  or  by 

a  rubber  band  (Fig.  1087),  i.s  fastened 

S        .^  ill    position    by    a   stitcb.      The   tube 


Fig.  1084. 


Fig.  1085. 


Fm.  UmK  Fig.  1087.  Fni.  ]asH. 

to.  1084, — Wit/i-rs  nic'thml  nf  i^HMrosNirny,  wrappint^  in  thf  tulje. 
Fig.  10H.>, — Witzfl's  uii'tbiHl  of  jja^Ntroslomy,  »bc  in\w  wraf>pfti  in. 
Fjo.  I08<K^ — Witzers  nidhml  <»f  >cJi>*trnstoriiy,  the  st^nnach  Hiifunxi  in  jilare  ami  t^titttTf^s 

liiid  to  oloHC  the  nlMJoiniiial  wcnirKl, 
Fio.  \(iS7. — \Mtzr*rs  TiicthrHl  of  igiwtptistomy,  the  alxlominal  wouiul  tliM*fcl  and  the  tulw 

corTHirir'l4»<l  (ihovp. 
Flo.  JOHS.^WitxdV  nu'thfMl  of  pistrosttmiy,  a  loni^itudinal  view  explaining  *^bc'  rc'lution 
of  the  tub«^  Ui  t\u'  aminjr<'nH'iit  <jf  the  part*<. 

18  kept  in  place  for  thrci'  nr  four  days  until  firm  adbesion.s  have  en^iued,  the 
patient  Iwing  nourit^bed  with  nnlritivt*  t»nemata.    After  thia  time  the  pa- 
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tieot  Ls  k'i]  through  the  tube,  which  is  at  firt^t  intTodu(*i'cl  at  fretjuent  inter- 
vals lo  i}ri"vent  imdue  t'losiire  of  the  o]xuiing,  Lat*:^,  howewr,  tite  tute  is 
euiplcned  oaJy  lor  thn  [mrposc  of  feeding;  unle.ss,  a.s  sonR-linies  hapiK-ns, 
the  ditticulty  of  reintroduotion  (Fig.  1088)  make^  necessary  permanent 
retention. 

The  licsuHs. — While  the  special  benefits  attribnted  to  thi;^  inelhod  are 
not  always  realized,  fttill,  the  outcome  comparer  favorably  wnth  that  of  other 
nieasiiTos. 

Ssabanejew-FYanck  Method,— A'^pt/ter  credits  Ahiert  with  ihi:^  metbotl 
ami  rc^^ards  it  as  ht?ing  **  the  sim[dest  and  most  relitiblv ''  one  as  modilu'd 
bv  himself.     Kocher  carries  the  abdominal  incision  downward  and  outward 


Vh\.  I0H9. 


Fig.  I  (mo. 


Fig,  1 089, — KHubzifH'jew-Fraiick  tiM'thcMl  of  gastrostomy ^  st-omfich  drawn  intu  the  womid 

and  suturtMl  in  place. 
Fro,  1090. — ^8«ahari*'jc'W'Fnuick  n^'lhrNl  r»f  pfa-'^triKsfoiiiy,  tin-  lowiT  wound  closed  and  the 

borders  of  tht'  opf-niiig  stitched  to  tliose  of  the  upper  incision. 

over  i\K^  rectns  nmscte — more  vertically  than  horizontally — ahont  tw*o 
inelies  from  the  margin  of  the  cni^tal  cartilages;  the  mnscuhir  fitxTs  of  the 
rectus  are  j^eparated  vertically  at  the  inner  edge  of  the  wound  aod  dra\\^i 
apart;  the  posterior  wall  of  the  s>heath  of  the  rectus  and  the  iMTitonanim 
are  divided,  a  long  conical  process  of  the  stomach  is  drawn  into  the  wound, 
and  its  Imse  is  united  without  Tiiueh  constriction  to  the  deef  borders  of  the 
wound  by  continuous  or  interro|ited  sutuir^s,  wliieh  inchule  the  serous  and 
nmscular  coats  of  the  stomach  on  the  one  side  and  the  ptTitomenm  and  pos- 
terior part  of  the  sheath  of  the  rectus,  on  tlie  other  (Fig.  1089).  The 
founders  of  the  method  made  the  primary  incision  more  obllqne,  and  divided 
in  the  same  direction  hlxTs  of  the  rectus  muscle  instead  of  seyiaratiug  them. 
A  small  incision  is  thi^n  nmde  throngh  the  skin  about  an  inch  above  the 
cartihiges  of  the  ribs,  the  intervening  bridge  of  skin  is  undermined,  and  the 
ap<*x  of  the*  diverlifuhim  of  tho  stomaeh  is  drawn  npward  nnder  the  skin 
and  over  the  lower  costal  cartilages  as  far  as  the  small  skin  incision,  to  the 
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edges  of  which  the  apex  is  fastened  by  sutures  (Fig.  1090).  A  small  open- 
ing is  made  at  once  into  the  apex  of  the  protrusion,  additional  sutures  are 
introduced  at  the  borders,  and  the  lower  wound  is  closed  with  a  continuous 
or  interrupted  suture. 

The  Remarks, — The  success  of  this  plan  requires  that  the  stomach  be 
lax,  and  therefore  not  contracted  or  adherent,  as  it  is  liable  to  be  from  the 
effects  of  the  various  causes  that  demand  gastrostomy,  and,  as  sometimes 
happens,  from  prolonged  starvation.  The  permanency  of  the  fistula  formed 
by  this  method  contraindicates  its  employment  in  cases  of  oesophageal  or 
gastric  disease  amenable  to  cure.  This  method  of  practice  is  hardly  possi- 
ble unless  at  least  an  inch  and  a  half  of  the  wall  of  the  stomach  can  be 
drawn  through  the  wound  (Keen).  The  bending  upward  of  the  diverticu- 
lum and  the  grasping  of  its  base  by  the  separated  fibers  of  the  rectus  muscle 
(Fischer)  prevents  the  escape  of  fluids  from  the  stomach  and  offers  no 
obstacle  to  their  introduction  with  a  catheter.. 

Halm's  Modiflcation. — Hahn  gained  access  to  the  stomach  by  means  of 
Fenger's  incision,  which  is  made  about  three  inches  in  length  and  located 
to  the  left  of  the  sheath  of  the  rectus  muscle,  parallel  with  and  about  an 
inch  btOow  the  costal  cartilage  (Fig.  1101).  He  then  made  a  superior 
incision  through  the  eighth  intercostal  space  close  to  the  cartilages,  per- 
forated the  intervening  tissues  with  sharp-pointed  haemostatic  forceps 
guided  by  the  finger  in  the  lower  wound,  seized  the  wall  of  the  stomach 
with  the  forceps,  drew  it  into  the  upper  incision,  joined  the  apex  to  the 
skin  with  sutures,  and  then  finally  closed  the  lower  opening  in  the  usual  way. 

The  Remarks, — Hahn's  modification  offers  no  especial  practical  advan- 
tages to  compensate  for  the  increased  danger  attending  its  employment. 
The  pleural  cavity  may  be  involved,  and  the  efforts  to  obviate  this  danger 
may  lead  to  injury  of  the  cartilages  and  their  subsequent  necrosis.  There 
is  no  reason  to  believe  that  the  restraining  influences  of  the  cartilages  are 
superior  to  the  tissues  utiliz(»d  in  other  and  safer  plans  of  practice. 

Senn's  (E.  J.)  Method. — The  basis  principle  of  action  of  this  method  is 
the  formation  from  the  walls  of  the  stomach  of  a  circular  valvelike  struc- 
ture near  the  surface,  which  readily  permits  of  the  introduction  of  food, 
yet  aims  to  prevent  the  escape  of  fluid  at  all  times. 

The  Operation. — Make  the  abdominal  incision  at  the  most  desirable 
situation  irrespective  of  the  muscular  structures,  as  their  action  is  not 
needed  in  this  method ;  grasp  the  anterior  surface  of  the  stomach  near  the 
greater  curvature  with  the  fingers  or  a  suitable  forceps,  and  draw  a  cone- 
shaped  portion  well  upward  into  the  opening,  giving  it  in  charge  of  an 
assistant ;  introduce,  so  as  to  include  the  serous  and  muscular  coats  of  the 
stomach,  two  and  a  half  inches  below  the  apex  of  the  cone,  two  purse-string 
sutures  of  ehromicized  catgut  (Fig.  1001)  ;  draw  them  tightly,  thus  form- 
ing a  neck  (Fig.  109*2)  :  raise  up  a  portion  of  the  gastrocolic  omentum  and 
suture  it  in  a  cuff  like  manner  around  the  constriction  with  silk  (Fig. 
1093)  ;  suture  the  stomach  in  place  with  silk  so  as  to  include  its  serous  and 
muscular  coats,  the  up])er  portion  of  the  omental  cuff,  and  all  of  the  struc- 
tures of  the  borders  of  the  abdominal  wound  except  the  skin ;  close  the 
skin  with  silkworm-gut  sutures,  leaving  in  sight  the  apex  of  the  cone  from 
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thtMii  tliat  each  will  im"hnlt%  at  the  extremes  of  nu  interval  of  three  fourths 
of  an  ineh,  half  iiii  inch  of  corns  ponding  portioiif,  {d)  of  tlie  stoiimch; 
tiu  tlie  Lsulun«  lirml}^  (^'ig*  lOUtJ),  drawiog  logethiT  the  included  tiss^ue 
and  thus  foTniiog  two  longitudinal  foldi*;  push  into  the  stomach  the  in- 
folded tissues,  eausin^'  contiguous  sercnis  menibrane  to  come  in  contact  with 
the  tube;  unite  together  as  lx?forc  two  adililional  folds,  therebv  eoveriug  in 
the  precediog  ones,  and  thus  lengthening  the  canal  in  which  the  tulx*  yet 
renmiiis  (Fig,  10S*7)  ;  leave  the  suturcR  long  for  a  time  (Fig.  1098),  thus 
securing  better  command  of  the  s^tonuieh ;  stitch  the  stomach  to  the 
denuded  horilers  of  the  |>erilnmeum  and  slicath  of  the  rectus  simultane- 
ously; close  carefully  tlie  external  w^onntl  with  sutures. 

Oihson,  througli  a  small  intermuscular  dissection  over  the  caxium,  ex- 
posed and  practia^d  the  Kader  plan  on  that  organ,  thereby  affording  oppor* 
tunity  for  medicated  flushing  in  the  treatment  of  obstinate  colitis. 

Weir  adjusted  the  apijendix  (appendieostomy)  to  a  similar  opening  for 
a  like  intention.  Tliese  means  have  be4?u  effectively  employed  for  ilushing 
purposes. 

The  Remarks. — If  the  stonuich  can  not  Im*  brrmght  into  the  WYuind  on 
Dcount  of  its  snmll  size  or  the  presenee  of  adhesions,  diH'p  occlusion  sutures 
are  erii ployed  to  draw  it  up  and  unite  it  to  the  opening,  thus  closing  the 
peritoneal  cavity.  If  this  measure  fails,  the  stomach  is  opened  in  the 
abdominal  cavity.  Meyer  hajs  met  with  an  instance  of  this  kind.  Perpen- 
dieubir  folds  <if  the  coats  f)f  the  stomach  should  be  formed  in  ixTnuniMut 
fistula;  the  transverse  in  the  temporary.  On  removal  of  the  tube  the  o|>en- 
ing  is  guarded  by  the  valvelike  infolding  of  the  stomach  wall. 

The  Results, — ^Thus  far  the  outcome  from  this  method  is  xij'Ty  good.  In 
ten  cases  operated  on  by  ^likuliez  all  made  satisfactory  recovery. 

Andrew's  Method.— 14iis  metfiod  can  be  iiractiaii  by  making  a  vertical 
incision  through  the  anterior  wall  of  the  stomach  two  inches  in  lengtb, 
through  which  a  portion  of  the  w*all  immediately  below  is  drawn  upward 
and  exposed,  with  the  mucous  membrane  np[ierniost.  The  tulxi  is  then 
phieed  on  this  membrane  in  tin*  line  of  the  ineision  into  tlie  stonuieh,  and 
the  membrane  only  is  divided  at  either  side  of  and  parallel  w^ith  the  tube 
at  such  a  distance  that  the  strip  of  membrane  thus  formed  will  surround 
the  tniie  wiien  its  Iwrders  are  united.  Tlie  distal  borders  of  this  incision 
are  then  brought  over  tlu*  alreadv  covered  tube  and  united  by  sutures.  The 
gastric  wound  is  closeil  around  the  tul>e,  the  ston^ach  connected"  to  the 
abdominal  wall,  and  the  external  opening  closed  around  the  tnbe  in  the 
usual  manner.  Practical  experience  in  the  u.^e  of  this  method  is  required 
to  establish  its  comparative  value  and  freedom  from  Sfxnningly  di (lieu It  if 
not  dangerous  (^|«rralivc  teehnif|ue. 

Marweders  Method,— The  stomach  is  exposed  through  the  oblique  in- 
cision, united  to  the  abdominal  w^ound,  and  the  serous  and  muscular  coats 
are  divided  ohiiqnely  for  about  two  inches  down  to  the  mucous  membrane, 
which  is  then  jjerforated  at  the  cardiac  end,  the  end  of  the  tul)e  inserted 
into  the  stomach  (Fig.  1099),  and  the  remainder  covered  over  by  union 
of  the  horders  of  the  serous  and  muscular  coats  with  a  buried  suture,  and 
the  external  wound  is  closed  (Fig.  1100). 
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The  Re^suUs.—The  results  thus  far  (five  in  number)  are  flattering — 
four  recovered,  and  one  died  on  the  following  day  from  the  elTeets  of 
inauition. 

The  choice  of  operation  will  depend  very  mueh,  indeed,  on  the  condition 
of  the  patient,  the  size  and  mobility  of  the  stomach,  and  whether  or  not  a 
permanent  canal  is  required.  The  condition  of  the  patient  perniittin^,  and 
a  ptTmanent  opening  beiug  required,  tlie  Ssabanejow-Franck  method  as 
modified  by  Kochur  is  all  that  can  be  desired.     If  it  be  found  ihat  the 


Fig.  mm. 


Fio.  1100. 


Flo*   lOOO.^Miirwedera  method  of  g^astrostomy.     Incision  madc;  tube  inserted  and 

stitchtd  in  place. 
Fio.  1  KXl.— Mar\vedc>rs  tnelhod  of  gastrostomy.     Tube  covered  by  suturing  together 

muAcular  and  semus  coats. 

stomach  is  small  or  adherent,  an  exchange  for  the  plan  of  Kader  or  Witzel 
may  be  made  with  satisfactory  results.  If  a  temporary  opening  be  in  view 
and  the  ron<litioDs  of  the  patient  are  favorable,  the  method  of  Senn,  of  Mar- 
wedel,  and  even  the  older  plan  liriit  described,  can  be  practiced,  I(  the  con- 
dition of  the  patient  is  precarious,  as  is  too  often  the  ease,  the  older  method 
only  may  hi-  advissable.  It  seems  proper  to  say  m  this  connection  that  one 
shouhl  select  that  method  of  pnictiee  with  which  he  is  most  familiar,  pro- 
vided, of  course,  other  things  are  ecpial.  The  employment  of  cocain  anaes- 
thesia is  commended  in  those  instances  of  exhaustion  reipiiring  haste  and 
gimple  technique  and  those  unsuited  for  general  anaesthesia, 

Qastro^nterostomy,— (lastro-enterostomy  signifies  the  establishment  of 
a  permanent  fistula  between  the  stoniaeh  and  some  part  of  the  small  intes- 
tine to  secure  proper  emptying  and  rest  of  the  stomach.  Therefore,  the 
nomenclature  of  the  operation  can  be  extended  to  conform  to  the  sp<.*cial 
part  of  the  small  intestine  coneerntMi  in  the  procedure,  as  gastro-duodenos- 
tomy,  gastro-jejiiuostoniy,  gastro*ileostomy,  etc. 

The  Anatomira!  Points. — The  relations  of  the  greater  and  lessor  abdom- 
inal sac«  to  the  stomach,  I  runs  verse  colon  and  its  mesocolon,  the  jejunum, 
and  the  dnodenunu  and  the  arrangement  of  the  great  omentum,  should  Im? 
considered  eurefnllv  before  In^ginning  the  operation  (Fig,  1«178).  Only  a 
brief  mention  of  the  most  striking  points  can  be  given  here  for  obvious 
reasons.  The  anterior  wall  of  the  stomach  is  in  the  greater,  the  posterior 
in  the  lesser  sac.     The  inferior  wall  of  the  transverse  colon  is  in  the  for- 
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mer,  the  superior  wall  in  tlie  latter  sac,  and  the  transverse  me^eolon  sepa- 
rates the  two  horizontally.  TIil^  inesi'iUfry  extends  downward  from  beq- 
ueath the  transverse  luestn'okm  near  its  attachment — ligament  of  Trietz 
(Fig,  1102) — at  whieh  point  the  Leirinning  of  the  jejunum  is  loeated.  The 
great  omentum  hangs  from  the  greater  curvature  of  the  stomacli  and  the 
lower  snrfac*e  of  the  transverse  colon,  covering  over  the  latter.  The 
omentum  may  lie  hollow,  the  cavity  communicating  with  the  lesser  sac 
alnive  the  e*jlon  (Fig.   lOTH)  ;  more  often  its  Ijiyerj;  are  adherent  to  each 


PlOt  1102.^ — The  operation  of  gaatro-enterost^my.     a.  Ligament  of  Trictx.     5.  Opening 

into  jejunum. 

other  It  varies?  in  density:  in  sometimes  thick,  again  extremely  thin,  even 
diaphanous.  It  may  be  snuxith^  roughened,  often  crumpled,  and  either  free 
or  adherent  to  the  intestines  beneath.  It  can  be  carried  upward  over  the 
colon  and  stomach  or  to  one  side,  more  easily  to  the  left.  These  simple  facts 
exercise  an  important  bearing  on  the  manipnhition  of  the  structures.  The 
jeJTmum  must  not  Ik*  confounded  with  the  ileum.  The  former  is  of  a 
brighter  color,  denser  and  smoother  in  structure,  and  of  a  greater  capacity 
than  the  latter;  ita  walla  also  are  thicker,  and  the  root  of  its  mesentery  ia 
higher.  Th«*  jejunum  is  n*adily  seizi*d  by  passing  the  thundi  and  finger 
along  the  under  border  of  the  transverse  mesocolon  to  its  root  and  grasp- 
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ing  tho  first  inti^stinal  ItMqi  that  is  felt  itiiiiuHliatdy  Ix^low.  If  tliis  intes- 
tine Ik*  |>ulled  towiinl  tho  wound  in  a  Jirnik-d  (le^^R'(\  the  nKHeineot  is 
arrested  by  the  iolL'stine*s  euniieetion  with  the  immovable  part  of  the 
dmKleinun.  If  |mllt<l  so  as  to  make  traetion  on  the  opposite  extremity  of 
the  h)op,  arrest  does  out  hiippeu  bueaiise  of  its  eoutinuity  with  the  remainder 
of  the  luuvable  small  intestine.  AUhouLdi  not  anatimiieaK  it  is  needful  to 
note  that  the  How  of  di^^^estive  matter  in  the  stomaeli  is  prinei pally  alon^^ 
the  greater  curvature,  from  the  eardiac  tow^ard  the  pyloric  extremity,  ami 
that  the  reverse  is  the  course  at  the  lesser  curvature  of  tlie  stonuieh.    In  the 
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Fio.  1103. — ^The  operation  of  gastro-enterostomy*     Srhoine  of  relations  in  the  attach- 
ments of  tln'  ji'jiiimm  to  the  stoDiarh. 

_  s,  Stomin'h.     r-  Tranf^verst*  colon .     ;\  Jejunum. 

2.  r;a.stro-('oli(!  omentum.     *.  (Jreiit  omcntuui.     y.  Transverse  mesocolon. 
X,  Mejst'iilt'rv* 

1.  tViurse  of  jejunum  to  auterior  surfaee  of  stomach. 

2.  Course*  of  jejuumu  to  posterior  surfaee  of  stoiuach. 
B,  lielatious  ni  fiiirt^  in  anO^rior  ^:jLstrci-(»iit<TostoJiiy. 

C  Helalions  oi  part^  in  posterior  Ka-stro-enterostomy. 

eardiae  two  thirds  of  the  orpin  the  food  is  propelled  in  a  onifonii  gentle 
manner  in  i\\v  directions  alnne  staled.  At  the  fiylr>ric  third  it  is  more  pul- 
taceous,  am!  is  expelled  into  the  simill  intestine  in  an  iuterniittent  and 
soiuewhat  forcible  manner.  In  Ihe  intestine  the  course  h  downward  along 
the  f*anal  These  facts  are  of  imporfaiHr  in  the  leclniiqiie  of  union  of  the 
intestine  with  the  stomach  in  the  ahsnu'c  of  sjH'eiiil  provision  to  neutralize 
the  intluence  of  the  contact  of  opjjosin^  currents  at  the  seat  of  an^Lstomosis. 
I'wo  varieties  of  procedure  hare  hvcn  devised,  known  rrsperiivehj  as  ante- 
riof  and  posterior  gaMrO'Vnierostomy.  In  tin*  former,  the  sTuall  intestine 
is  passed  in  front  of  the  transverse  colon  and  joined  to  the  anterior  surface 

of  the  stomach  (Fig.  1 103,  B)  ;  in  the 
latter  the  intestine  in  carried  either 
tbroutjh  the  transverse  mesocolon  or  gas- 
tro-rolic  omentum  and  united  to  the 
posterior  surface  of  the  stomach  (Fig, 
1103,  V).  An  objection  to  the  for- 
mer method  (Fig.  tl04),  though  easier 
of  attiiiunicnt,  is  the  stronger  tendency 
to  regtirgitation  of  the  intestinal  con- 
tents into  the  stomach;  to  the  latter, 
the  greater  ditTieulty  of  joining  the  parts, 
and    the    greater    danger    of    peritoneal 


Fio.  1104. — Gastro-enterost^imy 
anterior  (diaji^rammatic). 
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iiifLTtion  niul  uf  kinkiug  of  tKe  intestine  011  acmuTa  of  iJn-  JHlbieiioe 
of  the  tissues  through  which  it  pusses.  The  regurgitation  into  the  stom- 
adi  of   intestinal  contents  happens   from  the  proximal  end  of  the  intes- 


FiG.  1 105* — The  operation  of  anterior  g:astro-eiit«T08tomy,    Union  of  a  half-twisted  loop 

with  stoniaoh. 

tine  in  one  of  two  ways:  1,  The  opposing  currents  fill  the  intestine  directly, 
which  finally  expels  iU  contents  into  the  stomach;  2,  the  tluiils  may  gain 
the  intestine  by  way  of  the  pylorus,  and  wliether  added  to  or  not  by  direct 


Fig.  1 1 06, — ^The  operation  of  anterior  ^a^f  ix>-enterostomy.    Entero-anaalomoMa,  Braun's 

iiiothod 
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reception  fvoni  the  stomach,  tliey  are  expelled  into  the  stomach  the  eame 

as  before* 

The  prevention  of  the  entrance  into  the  stoniaeh  of  t!ie  intestinal  con- 

tent^i  and  entrance  of  the  products  of  the 
former  to  the  intestine  are  promoted  by  tlie 
following  plans  of  action:  1,  By  union  of 
a  half-twisted  loop  of  intestine  with  the 
stomach  (Fig.  1105),  thus  causing  a  sinii- 
larity  in  the  direction  (left  to  right)  of  the 
flow  of  the  Cfmtcnts  of  the  united  organs 
(Hockwitz).  Uufortunati4y,  however,  the 
anticipated  Ixmefit  was  not  fully  realised. 


Fig.  1107*— The  optTniion  ot 
anterior  gastro-eiitf^rostomy. 
Enter(j-iiim,stonio*iis  at  point 
of  int^stmal  o rousing,  Low- 
enstein's  method. 


Fig.  1  ]0S. — The  opr'mtit>ii  of  anterior  giuit  rr>- 
eiitf'n)stotny.  Knt^ro-anastomosia,  Jabou- 
hkV's  method. 


heeause  the  curve  fashioned  by  the  operation  disappeared  with  return  to 
the  abdomen  of  the  parls^  and  was  soon  followed  by  the  development  of  a 

spur  at  the  &eat  of  union  wliicli  eaused  a 
short-circuiting  of  the  fluids  through  the 
stomach  and  jiroximal  limb  of  the  bowel; 
also,  great  distention  of  the  duodenum  hap- 
pened not  infrequently,  and,  furthermort}, 
the  constriction  incident  to  the  pressure  of 
the  loop  overlying  the  colon  (Fig.  110:i,  B) 
was  regarded  with  disfavor.  2,  By  roultiple 
a  n  as  to  m  os  i  s  ( en  te  r  o*a  n  as  t  o  i  nos  is)  ( B  r  a  u  n )  ; 
3,  by  valve  fornmtion  and  c<:>mpression  ad- 


Fig.  lltHL— Tho  operation  of 
ga«?tr<i-<'nteroatomy,  Eii- 
tero-a  n  a.st  o  rn  osis ,  *  WGlfler's 
later  methtxi. 


Fia.  1110. — The  operation  of  anU'rior  ^listro- 
cfiterostoaiy.  Narrowing  of  proxitnal  of  howel 
hy  mcjuia  of  transverse  sutures,  Von  Hacker*s 
method. 
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justmeiit  of  the  parts  (Kochcr)  ;  4,  bv  posterior  gastro-entorostomy  (Von 
Hacker).     Prowler's  plan  (page  1)18). 

Entero-anastomosh  (Braun). — Entero-anastomosis  is  practiced  in  gas- 
tro-enterostoniy  to  cause  the  discharge  of  the  contents  of  the  proximal  part 


Fig.  1111. — ^The  operation  of  anterior  gastro-  Fio.  1 112. — ^The  operation  of  anterior 

enterostomy,      \arrowing  of  the  pylorus  gastro-enterostomy.     Narrowing  of 

and    duodenum,   Doyen's   method.  *  Lon-  the  pylorus  and  duodenum,  Doyen's 

gitudinal  section.  metnod.     Transverse  section. 

of  the  intestine  into  the  general  intestinal  current  so  far  below  the  point  of 
junction  of  the  stomach  with  the  intestine  as  to  divert  its  course  from  the 
latter  situation  (Fig.  HOG).    When  connected  in  the  manner  indicated  in 
the  cut,  the  contents  of  the  duodenum  are  short-circuited  through  two 
channels — ^viz.,  into  the  jejunum  below  the  point  of  union  with  the  stom- 
ach, and  also  into  the  contiguous  loop  of  intestine  at  the  left  side  of  the 
same  point.    At  the  same  time  the  union  of  the  loops  of  viscera  harmonizes 
the   direction   of   the  flow.     Lowenstein    (Fig.    _ 
1107)   and  Jaboulay   (Fig.  1108)   made  a  sec- 
ond    anastomosis     (entero-anastomosis)     lower  ?*»  ^, 
down,  followed  by  Wolfler  with  his  later  plan           J*^;;                   .-,^.^r= 
(Fig.  1109).    The  functional  advantage  gained           :/ 

by  the  use  of  either  of  these   methods   is  1f)0  '^- —    — ^^       ^ N 

often  an  inade(|uate  recompense  for  the  de-  _=^___^^-_ 
pressing  effec^  on  the  ])atient  of  the  longer  tinu>  p^i^S.-^he  operation  of 
employed  and  tlie  greater  danger  incurred  from  anterior  gastro  -  enterosto- 
infection  bv  the  adoption.  Not  a  few  attempts  "^y-  Valve  between  stom- 
directed  to  the  gut  have  been  proposed  to  pre-  ^cli^ax^  mtestine.  Chaput's 
vent   the   reflux   of   the   stomach   contents   into 

the  proximal  part  of  the  bowel.  The  methods  of  Yon  Hacker  (^ig.  1110), 
Doyen  (Figs.  1111,  1112),  Chaput  (Fig.  1113),  and  Kocher  are  each  com- 
mendable for  their  ingenuity,  but  Kocher's  only  contributes  sufliciently  to 
commend  its  utilization  when  posterior  gastro-enterostomy  can  be  practiced. 
Eocher's  Method. — After  thorough  cleansing  of  the  stomach  by  means 
of  a  boric-acid  or  other  suitable  solution,  and  aseptic  treatment  of  the 
operation  field,  make  an  incision  in  the  median  line  four  to  six  inches  in 
length  down  to  th(»  peritonauim;  arrest  haMuorrhage ;  divide  the  perito- 
naeum the  full  length  of  the  incision;  introduce  through  the  entire  thick- 
ness of  each  border  of  the  wound  one  or  more  strong  traction  sutures; 
push  the  omentum  upward  or  to  the  left :  ])ass  the  fingers  iK'neath  the  trans- 
verse colon  along  the  under  surface  of  the  transverse  mesocolon,  and  seize 
the  nearest  loop  of  intestine  as  already  described.    Draw  the  loop  into  the 
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woiuul  iuid  dLlerniiiiL'  lis  idtiility  ullrr  llir  iiuIImhI  inluphHl  Uir  ri'rii;4iiitiim 
of  the  jejimuui  ( [^age  !>U5)  :  phHu  iUv  ind  of  jhi'  hoy,  which  is  fonned  at  a 
point  about  sixteen  itk  Ik-s  fruin  tlii*  ln'»:iniiing  of  tlie  jejunum,  against  the 
anterior  surlWe  of  thi'  stonuioli  nt'ar  tlu'  niidilk\  so  thiit  **  the  ]>roxiiual 
portion  of  the  loop  ast^nds  and  tht*  tlistal  portion  de.sccruls  *'  ( t'ig.  1114)  ; 
suture  the  proximal  j»art   of  tlie  loop  to  the  stonuieli,  jdlowing  the  distal 


^ 


Fig.  1114. — ^Thr  oponition  of  £^ii<tm^ent4^mHt(nny,  KocIht's  iiH'thml.  n.  \\ilvo  fomwd 
from  jfjiirjum-  h,  LcH-atioii  of  wiilurcs  of  ymsU'rittr  .st'^iufiit.  c.  Litctdum  of  su- 
tur*.'^  of  aiiti.'rii*r  tti'griirrit.  if.  l^osturiar  uuutiiiuous  suture,  e.  End  of  posterior 
suture  left  for  uae  as  anterior  sulure. 

part  to  lie  freely  upon  the  proximal ;  form  a  valve  in  the  dista!  part  of  the 
intestine  near  the  stomach  hv  making  a  curved  incision  throngli  it  for 
about  half  of  its  eireurnferenee,  the  thijt  thus  nmde  having  a  transverse 
base  with  convexity  U]>ward;  unite  the  outer  surface  of  tiie  base  of  the 
valve  with  the  lower  vd^e  of  a  corresponding  wrnnid  in  the  stomaelu  the 
convex  lM>rder  renuiining  free.  Join  the  U])i>er  bordiT  of  the  o|X'ning  in 
the  stonuich  with  the  e<uieave  border  of  the  ojjcnirtg  in  the  intestine  result- 
ing fnun  the  vahe  fornuitioiL  Inti^rrupted  or  continuous  silk  sutures  are 
employed  for  these  purposes:  usually  the  former  and  sometimes  both 
togetlier.  The  nieelianism  of  valve  formation  and  compression  adjustment 
is  explained  by  Kocher  as  follows:  "  The  valve  forc^^s  the  escape  of  the  stom- 
ach contents  into  the  distal  part  of  the  intestine  and  prevents  the  entrance 
into  the  stomach  of  the  contents  of  tlie  proximal  segment  of  intestine  by 
directing  them  along  into  the  distal  portion.  The  compression  of  the  distal 
part  while  in  active  use  closes  the  underlying  proximal  end  at  the  seat  of 
UJiion,  which  is  in  turn  readily  opened  l»v  the  es<'Hping  eonteiits  of  the  prox- 
imal part  when  the  distal  is  not  in  action.'*  llnring  t!ie  entire  procedure 
Xiy  from  infection  incident  to  the  making  of  the  openings  into  the 
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stoiuacli  and  intestine,  and  from  otiier  slrp?^  of  the  proeedure,  is  guarded 
against  by  gauze  paokiug  prupiTly  arraiigfd  around  the  abdoniiiinl  opening, 
and  by  ihe  exehh^iou  of  viseeral  tonteuts  from  tlie  sites  of  the  incisions  by 
digital  manipulation  and  pit*ssure.  After  thorougii  cleansing  of  the  partB 
wilb  tlm  warm  saltnc  sohition  tbey  are  eaidiou.sly  inspeeted  for  the  presence 
of  faulty  sewing  before  Inung  returned  to  ihe  peritoneal  eavity.  The  abdom- 
inal vsound  is  tiien  closed  and  dressed  in  the  usual  manner,  and  the  patient 
i&  returned  to  bed. 

Brann  recommends  a  more  precisi*  method  of  nnion  by  joining  with 
each  other  the  borders  of  the  respective  tissues  of  the  viscera  as  soon  as  they 
are  divided.  First  unite  the  intestinal  loop  with  the  stotnaeh  tiy  a  long 
posterior  continuous  suture  carried  through  the  serous  surfaces  only,  both 
ends  being  left  long.  Make  an  incision  at  the  pro|>er  place  through  the 
serous  and  muscular  tunics  only  of  the  organs,  and  unite  the  several  borders 
posteriorly  with  each  f)ther  l>y  an  independent  suture;  press  aside  the  con- 
tents of  ihc  stomaeh  and  intestine  with  the  fingers,  holding  ihe  parts 
securely  in  position ;  oix?n  into  the  intestine  and  stomaeh  by  division  of 
their  nvncous  mend>raues,  and  unite  the  borders  of  the  mucous  membranes 
with  each  other  by  a  continuous  anterior  luueous-mcuibranc  suture;  intro* 
duce  a  second  anterior  suture,  which  }iasses  through  the  entire  thickness  of 


Fio.  1115. — ^Thc  operation  of  (^HiJtroH'ntrm«tomy>  Sonneii berg's  method. 
Sutures  in  place. 


fi^walls  of  the  restwctiv^*  viscera;  niul,  hisMy,  introduce  a  final  anterior 
mnsculo-t^erous  suture,  which  is  formed  by  utilizaticm  of  the  ends  of  the 
long  piwtcrior  siToiis  <u(ure  hi«ff>re  dcscrilMnh 

Sanuenberi^^s  Method.— Pass  through  and  fasteri  to  t!»e  borders  of  the 
ind.^ion   intti  the  <tunnieh  at  short   intervals  numerous  long  silk  sutures; 
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make  «n   inriMiot)   into  the*  long  ^xh  of  Lho  ^iimll  integtine^  and  sew  He 

UmdvVH  with  an  mvitIijiikI  onntinuous  suture  of  cat^mt  ( Fijr.  1115);  make 
iinolluT  op^Tiing  into  ihe  «nmll  intej*lint%  an  rneli  or  i^o  below  the  former; 
iiitroducx*  tho  ende  of  the  gastric  Butures  into  the  primary  intestinal  open- 
ing, carry  them  out  through  the  ^'cnnrJary  iniestina!  one,  «ml  by  gentle 
Irat'tiou  on  tliein  bring  the  horrlers  of  the  gastric  and  intestinal  ojx^nings 
in  erjr»l»et  with  chcIi  other  (  F^g-  IIHJ);  they  are  united  together  in  this 
position  hv  silk  suturo^  ap|»ljed  in  the  usual  manner.  It  should  be  noted 
lluit  th«»  method  reenllH  Maun.Hel]'t^  (Fig.  929)  in  one  ertsential  particular — 
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Flo.   llllK — Thi*  optTuiioij  (if  g.a*itn>'entrrtiatom>',  Honiicuberg's  raethod- 
iJutiirea  ready  for  approximation, 

the  Ifing  futures.  The  ingenuity  of  these  methods  surpasses  eonsiderahly 
I  heir  present  ]n*aetteal  utility  when  compared  with  more  modern  phins  of 
jiroeediire. 

Posterior  Oastro-enterostomy  (^'on  Tlaeker). — After  tlie  usual  gastric 
prepjinitit»h  nrid  olliei-  preparatory  steps,  make  an  ineisiou  in  tlie  median 
line  from  a  point  two  inehe*?  below  ihe  xiplioid  cartilage  to  a  point  below 
the  umhilieus  (Fig.  IHH),  increasing  thereafter  the  length  in  either  direc- 
tion as  may  he  re<]uired:  raiR'  and  ]>ush  upward  over  the  stomach  the 
funentum  Miid  tlie  tratisvers*;  e<dou  H'^igs.  HIT  ami  \\M  ('),  and  [i(»kl  them 
in  place  with  sterilized  gauze  compn^sses:  reei^gnize  and  isolate  the  begin- 
ni!ig  of  the  jejunum:  cause  an  assistnnt  to  so  grasp  the  stomach  with  lK>th 
hands  that  tlu*  Hugers  will  Iw  applied  to  the  ]>osterior  and  the  thumbs  to 
the  anterior  nurfaei^  of  the  orgnn :  prouate  Ihe  forearms,  thus  pressing  the 
posterior  wjill  do^vnwrtrd  and  upward  against  the  transvi^rse  mesocolon; 
HJit  the  mesocolon  pandlel  with  its  vesscds  at  the  point  of  propost»d  entrance 
to  the  Hlomaeli  with   fortvps;  eausi*  the  stomach  to  protrude  through  the 
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slit  by  pHiseure  of  the  thumbs,  imd  promptly  stitch  the  separated  borders 
of  the  slit  to  the  posterior  wall  of  the  stoiiiaeh  (Fig.  1118)  ;  push  a^ide 
the  conleuts  of  the  first  loop  of  the  jejunum  for  the  distanee  of  six  or 
eight  ioches,  with  the  Ihuiubs  and  fingers,  and  apply  proper  clamps  to  pre- 
vent their  return;  apply,  with  or  without  looping  (Pigs.  11 K,  1118),  the 
empty  segment  of  gut  to  the  posterior  wall  of  the  stomach,  and  unite  these 
with  each  otlier  at  the  lower  border  bv  menus  o(  sutures  pasi^ed  through  the 
Bero-muscular  coats  only :  oj^en  tiie  t*tonmch  obliquely  downward  from  left 
to  right  for  two  inches;  opt^n  the  intestine  in  the  long  axis  of  the  free 
border  a  similar  distanee,  and  unite  the  borders  of  the  respective  openings 
with  each  other  in  the  usual  manner  by  sewing:  remove  the  proxima!  intes- 
tiual  chimp,  and  narrow  this  part  of  the  intestine  near  the  anastomosis  by 
infoldiug  the  walls  longitudinally  iu  several  plaei'S,  and  confining  them  in 
this  position  by  sutures  passed  through  the  sero-muscular  eoats  of  the  pro- 
jecting borders,  thereby  forming  a  rosette  outline  of  the  lumen  of  the  gut 


^  FlQ.  1117. — ^Thc  operation  of  posterior  i^astro-eiiteroetorny,     Jerunum  looped  to  secure 
unifomjity  of  peristal  si**,  Von  Hacker*8  method. 

at  this  situation  (Fig,  1110)^  Kntero-ana.stomosis  nuiy  be  practitHi'd  in- 
stead (pages  tM)7  and  1108).  The  parts  are  then  cleaned  thoroughly,  the 
protective  packing  is  removed,  the  viscera  are  returned  into  plact*,  and  the 
abdominal  wound  is  closed  by  tier  suturing. 

The  Iicmarl's. — Von  Haeker  claimed  that  the  facility  of  procedure  and 
freedom  from  the  danger  of  peritoneal  infection  when  the  parts  are  thus 
manipuhitcd  are  iH]nrtl  to  those  in  the  luothod  of  union  at  the  anterior  sur- 
face of  tbc  stoumrh.  and  that  the  liability  to  intestinal  kinking  and  regurgi- 
tation of  intestinal  contents  into  the  stnmnch  is  reduci'd  to  a  minimum  for 
all  o[KTations,  which  sul)sw[uent  experience  has  confirmed.  The  conten- 
tions of  many  others  that  the  manipulations  of  the  stomach  in  this  method 
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Ufiiig  hrtr^h  at  the  bent,  and  the  opijortunitv  I'nr  propr  union  of  the  viscera 
aiui  fireveritMJii  tjf  perit*>neal  infection  being  greatly  hindered,  thereby 
tjeiitrali/jng  the  aihlitinna!  advanlnges  gained  in  favor  f)i  tliit?  method  of 
firaetiee*  Uaw  ruK  pruvtMl  true.  (V:'rtainly,  the  uniforniity  in  the  direetion 
of  the  Ihtvv  of  jhe  eontenth  of  jhe  vi>^eera,  and  tluir  more  natural  position, 
lc>g(»ther  vvitli  I  he  inlluen(e  of  Uh:  funr  of  gravity  on  llie  contents  of  the 
Hloinacli,  enifihaHizi*  Itie  wihdoin  of  this  vneihod.  Praeticully  the  inflnence 
of  graviiv  srcioH  suflieient  it>  iiuet  I  he  n^iinireinenls,  as  direct  anaf?toniosis 
(  Kig.  IIIH)  \ti  now  quite  eonunonly  cjnfihjycd  with  i?atisfaetory  results. 
M'rntij^verKo  division  t»f  the  niesocoloo  sbonhl  lie  avoided,  l»ecanse  of  the  great 
Haljdity  of  injury  to  the  vaseubir  supjtly  of  the  colon  and  the  danger  of  sub- 
iw*<pit*nl  gangn*ni',  Cautitius  and  etri'etive  suturing  td'  tlie  stomach  to  the 
itej»ar»i!ed  borders  of  the  opening  in  llic  mcs«Holon  prevents  undue  traction 


iM^)  y.-  V 
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Fir*,  ills. — The  open»tiiKi  of  |iostenor  j^astro-euU^rosUimy.  Transverse  colon  and 
omentum  ttinied  up^  tmnsvc?rs*e  mesfieoloii  slit  sutured  to  .stoiiiiich,  and  intestine 
direi'tly  unit^^'d  to  stomach,  Von  Hackfr'i*  method. 

nu  the  intestine  and  the  occurrence  of  a  slit  tlirougli  which  the  intestine 
may  escape  with  dangerous  results.  The  em|doyrnent  of  a  Tuediuin-sized 
Murphy  button  (jnige  JUT)  to  unite  the  intestine  with  the  stomach,  and  a 
small  one  for  t^ntero-anastiunosis,  has  s^bortened  the  time  of  the  o^x^ration 
m  much  that  it.s  i*eo|ie  has  Invn  wnsiderably  extended  and  the  results  much 
improved.  The  making  of  an  opening  tbrongb  the  gastro-colic  oinentuni 
is  not  a  matter  of  trifling  signitlcaunv 

B0UX*8  Method, — Houx,  after  fuming  up  over  the  stomach   the  great 
omentum  and  the  transverse  colon,  made  an  *>piming  through  tlie  posterior 
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border  of  the  transverse  mesocolon  a  little  to  the  left  of  the  median  line  of 
the  vertebral  tijluoiii,  thus  exposing  the  stoiiiaeh  near  the  pyloric  end.  The 
Jejunum  was  then  divided  Mneral  incliet*  from  the  pliea  duodeno-jejunalis 
(Fig.  11  ID),  the  distal  end  of  the  b4*wel  implanted  by  sewing  into  the  pos- 
terior surface  of  the  stomach  (r).  and  the  proximal  end  {a)  united  in  the 
same  manner  with  the  distal  at  a  |ioint  below  Uie  connection  of  the  latter 


Fi«j*  1119. — ^The  operation  of  poeti*rior  gastro-cnti»rostomy,  Roux's  methorl.  «.  Proxi- 
mal end  of  jpjumim.  b.  rnion  of  proxiiriMl  Mini  distal  ends  of  jejiinimi.  c.  DistfiJ 
end  of  jejunum  joined  to  pyloric  jxtrtiod  of  stonuirh. 


with  the  stomach  {h)   (Fig.  U\[\).     The  emplovment  of  the  Murphy  but- 
ton in  this  instance  would  no  doubt  greatly  facilitate  the  operation. 

Monprofit  practice!^  posterior  gastro-enterostomy  with  the  Mur[diy  but- 
ton in  a  sinijjle  and  effective  manner.  He  «!ivides  the  jejunum  transversely 
four  or  five  inches  from  its  origin  and  inserts  half  of  the  button  into  the 
proximal  end.  The  other  half  he  introduct^  into  the  open  end  of  the  distal 
part  of  the  dividi^l  intestine,  carrying  it  down  five  incl»es,  where  the  shank 
is  carried  through  a  small  incision  made  in  the  latiTal  wall  of  the  intestine, 
and  then  carefully  coupled  with  its  fellow  in  the  end  of  the  proximal  part 
of  thi*  gilt.  The  open  end  of  (hi«  distal  portion  of  the  jejunum  is  then  but- 
tonerl  to  the  posterior  wall  of  the  stoTnaeh.  This  method  is  quite  promptly 
done  and  obviates  the  **  vicious  circle." 
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77//'  JJenerfil  Prevauiions. — \^  consplete  i^^olation  as  is  po!?sil>!e  of  the 
0|RTttti<m  fielrl  by  aseptic*  fmuking  and  u^  of  nihlM.T  (laiii  rshoiild  be  prac- 
iirt'd  in  ga>Jtr(>-L'Jituroslorin'  to  prevent  peritoneal  infection.  The  oceiir- 
rence  of  this  misfortune  calls  for  patient  and  thorough  cleansing,  and  per- 
ha[>i4  for  tlie  estahlishinent  of  etleetive  drainage.  The  line  of  each  form 
of  union  ,^hnuhl  he  earefully  inniieeted,  and  points  of  doubtful  coaptation 
should  U?  fortified  by  additional  stitches  before  the  return  of  the  viscera, 
as  f>ost-operative  leakage  will  Ix^  promptly  fatal.  The  exclusion  of  the  con- 
tents of  the  organs  from  the  w'at  of  pni|)osed  union  must  tn?  rigoroiisly 
jinietieed  by  every  [O'aetical  !iietho<!  (page  805),  for  obvious  reasons.  The 
development  of  a  post -operative  |M?ritoniti3  indicating  infection  calls  for 
prompt  exposure  of  the  parts,  to  repair  defects  and  remove  deleterioue 
agents.  The  tt'nd<'ncy  to  kinking  of  the  gut  by  operative  continenient  or 
couhtrietiori  from  superimposed  weight  or  [tressure  should  Ix^  anticipated 
and  remedied  in  the  first  instance  by  snppurting  sutures  applied  at  either 
ttide  of  the  anastomosis  (Kappeler)  before  the  alHlomen  is  closed.  A  sharp 
bend  in  the  jejunum  beyond  the  point  of  union  with  the  stomach,  its  cnn- 
»!ilrieti(Mr  at  the  seat  (^f  tlie  slit  in  the  mesocolon,  and  closure  of  the  trans- 
verse (*elun  by  tite  i>ressnre  ef  the  loop  of  intestine  carried  in  front  of  it 
for  attaehuient  to  the  stomach,  are  practical  illustrations  of  these  dangers. 
The  nhnrler  I  he  loop  etmsistent  with  proper  slaek  tlie  better  appears  to  1h^ 
the  result.  Shorter  loopbs  can  k\  utilized  with  posterior  tlian  with  anterior 
gantrie  attachment,  Short  loops  ext^*^*^^^  *^i<'  duodenum  less  to  ulceration 
ineideni  to  the  acid  gastric  secretions  than  long  ones  (I^tayo).  Murphy 
regards  a  too  long  loop  {VI  to  18  inches  of  jejunum)  jis  the  not  ii\Erectuent 
cause  of  the  "  vicious  circle, '■  and  advises  that  the  anastomosis  lie  nuule 
[Hjsteriorly  into  the  sloimich  tliree  or  four  inches  from  the  pylorus  and  into 
the  jejunum  **  three  to  five  inches  from  the  ligament  of  Trietz/*  In  this 
connection  it  is  proper  to  note  that  the  fluodeno-jejunal  angle  is  fixed  by  the 
muscle  and  ligament  of  Trietz.  Gastric  alimentation  of  small  amount,  and 
of  a  fin  id  and  bland  nature  only,  should  U^  given  for  the  first  few  hours,  if 
cireumstanees  will  ]M'rmit,  reetal  alimentation  of  a  more  substantial  cliar- 
licter  iHung  emidoyetl  at  the  same  time.  Thai  the  opening  of  intercom- 
munication should  Ix'  Rutliciently  large  to  obviate  complete  closure  is  clearly 
appiirriu.  An  o[ieniug  two  inches  in  length  in  incision  cases  is  regarded 
as  ample  to  prevent  tliis  sequel.  An  impairnuuit  of  the  vascular  supply  of 
the  visciTa  should  be  avoideil  by  careful  treatment  of  the  mesentery  to 
obviate  the  dauger  of  gangrene  of  the  intestines.  Only  the  uppt^r  part  of 
the  jejnrujm  should  Ik*  utilized,  reinemlx^ring  that  the  danger  of  death 
fnun  inanitior;  inereus«»s  in  projiortion  to  the  exclusion  of  the  small  intes- 
tine from  (he  fiidd  tif  nutritirm.  The  anastoniosis  should  Vh?  made  at  a 
piunt  an  far  as  [lossible  from  the  seat  of  the  disease  and  as  near  the  greater 
ryrvature  m  pnietical)le.  The  anastomotic  |K>int  of  the  jejunum  usually 
H'lected  is  fmrn  (wolve  to  fifleeti  inebes  from  its  duo(h»na1  junetron,  Meas- 
iircH  Hhoiild  be  taken  m  every  instanrv.  when  possible,  to  ]>revent  the  \nxx\- 
erentic  mid  bdiarv  lluids,  as  well  as  thos^"  of  the  stomaeb  itself,  from  return- 
ing to  the  Pittunach  by  regifrgitation  and  short-circuituig,  for  n^asons  lM>lh 
obvitnii*  and  well  undc^rstomK    The  intermittent,  expulsive  character  of  the 
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movements  of  the  pyloric  end  of  tlio  stomacli  during  digestion  (page  75(5) 
suggests  the  wisdom  of  making  the  unastomosis  at  this  situation  when  prae- 
tieable.  Peptie  uk-ers  follow  anterior  but  not  posterior  gastric  anastomosis. 
The  employiuent  of  valviihir-tiiiji  devices  for  the  purpose  is  less  reliable, 
more  dtfiicuit  and  complicated  than  ihsit  of  the 
Murphy  button^  the  hone  bobbin,  and  other  sim- 
ilar agents, 

Enfero-anastomoHUi  with  the  Murphy  l)Utton 
can  be  ijoickly  carried  into  elf  eel — nt'ter  opening 
the  intestine  for  nnion  with  the  stoinaeh^ — l>y  intro- 
ducing through  the  opening,  by  means  of  ordinary 
forct^ps  ((jallet)  (Fig.  1120),  or  forceps  devis4^d 
for  the  purpose  (Turnnre),  a  segment  of  button 
into  each  limb  of  the  intestine  in  such  a  manniT 
that,  when  closed  by  opposing  pressure,  the  stems  of 
the  segments  penetrate  the  intervening  tissues  and 
i'ompJete  the  anastomosis  when  locked.  The  need 
for  cntero*anastontosis  apijcjirs  to  he  lessened  by 
absence  of  slack  of  the  intestinal  loop. 

The  Remits.— Murphtf  reports  with  the  use  of 
his  button;  Of  1,6*^0  cases  of  Murphy  button  anas- 
tomoses for  all  causes,  20  per  et^nt  died.  In  TOtJ 
cases  of  gastro-t^nterostomies  done  with  Murphy 
button,  the  mortality  was  19  per  cent.  Of  these, 
!»><>  were  non-malignant,  in  which  the  mortality 
was  2.3  per  cent.  Entero-enterostomy  was  made 
with  the  Miir|ihy  button  in  T**!!)  rases  for  all 
causi's,  wit!i  a  mortality  of  lit  per  omt.  In  the 
non-malignant  eases  of  this  sort  the  mortality  was 
1  t.4  per  cent  (recent  written  eomnmnication). 

The  lie  marks. — The  carefnl  evacuation  antl 
disinfection  of  the  stomach  and  intrstines  JR^fore 
operation  is  a  wise  precaution,  and  a  time-saving 
measure  dnring  operation,  as  the  tendency  to  and 
danger  of  in  feet  ion  is  lessened  by  this  means. 
Preparatory  stimulation  and  strengthening  of  the 
patient  is  advisable  when  the  already  depressed 
state  demands  it  and  time  will  permit.  The 
continued  regurgitation  into  the  stomach  of  the 
«lfdeterious  in  an  extreme  degree,  and  should  he 
medication,   anil   (»pj)osing  postun 


Fig.  1120.— T(w  opora> 
tion  of  ciit^ri>anasto- 
mosis,  Gnllet  8 mt'thmt, 
with  ordinaTy  forr-eps. 
a.  Weir's  modi fi rat  ion 
of  stem  of  MuTfitiy'a 
button. 


intestinal  contents  is 
com  I  *a  ted  by  lavage. 
The  meilian  abdominal  incision  is 
commonly  employed  in  this  operation.  Jf  freer  exposure  of  the  parts 
is  desired,  this  incision  may  he  sup|i|cmented  by  a  transverse  one  three 
or  four  inches  in  length  nnide  at  riglit  angles  with  the  former.  Union 
by  llalsted's  method  of  s<nving  is  seen  re  and  promptly  aecomplished  (page 
7HU),  and  the  importance  of  the  snhmncous  librous  tissue  in  this  t>on- 
neetion  should  b<*  kept  in  view  (Figs.  914  and  5)15) .  The  Murphy  biit- 
tmi  atTords  tlie  ipiickest  means  of  union,  but  Is  open  to  the  objection  of 
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sometimes  remaining  indefinitely  a.s  a  foreign  body  in  the  stomach  or 
intestine.  It  duet;  not  appear,  however,  that  the  rt^tention  iias  \wxm  fol- 
lowed Ijy  troublesome  s^equek.  A  relative  inereat^e  in  the  intestinal  end 
of  the  button  seems  likely  to  favor  its  escape  into  tlie  intestine,  thus 
k^ssenin^  the  frequeney  of  its  entrance  to  and  retention  in  the  sttnniuh. 
The  uw  of  the  Mtirphy  liutton  nuiy  i)revent  entirely,  and  certaiuly  will 
for  some  time,  the  formation  of  a  spur,  hut  in  some  eases  marked  eon- 
traction  of  the  anastomotic  opening  takes  plaa^  Weir  bevels  the  end  of 
the  stem  of  the  male  part  of  the  button  (Fig.  1120,  a)  to  facilitate  per- 
foration of  the  intestinal  wall  in  entero-nnastomosis  by  GalletV  method. 
Alj?o  Weir*  praetiees  the  attachment  of  a  string  between  ttie  Ixneled 
part  of  the  button  above  and  the  one  below  for  entero-anastomosis  (Fig, 
1120)  with  the  idea  of  preventing  the  escape  of  the  former  into  the 
stonnieh.  The  misearriage  of  this  novel  idea  might  readily  yoke  togetlier 
the  buttons  in  several  uncanny  situations.  Ctfrh'  tlraws  the  borders  of  the 
intestinal  ojiening  around  the  stem*  of  the  button  by  one  or  two  Letnbert  su- 
tures, mi^tead  of  by  the  purse-striiig  suture  commonly  employed  (Fig.  Mi), 

Fowh'r  prevenls  the  **  vicious  circle  ''  by  occluding  the  ascending  arm 
of  the  Ijouel  with  silver  wire  passed  three  tiuies  around  it  between  the  ponits 
of  gastric  anastonnisis  and  entero-anastomosis.  Eight  consecutive  success- 
ful eases  are  recorded  (personally  reportenl  to  author)* 

MoynihaB*s  Method,  t — This,  a  recent  plan  of  Moynihan,  is  compara- 
tively siui|>le,  proniiHly  effective,  and  can  be  employed  generally  in  abdom- 
inal anastonK)se8. 

The  Operation, — Open  the  abdomen  ihroogh  a  vertical  incision  of  suit- 
able length  made  about  three  (juarters  of  an  ineb  to  the  right  of  the  median 


Fhj.  112L — Gaatro-enteroetomy.     Moynihan's  roothod.     Suture  of  stomach. 

line,  splitting  the  tibers  of  the  rr'cfiis:  draw  apart  t!ie  borders  of  the  wound, 
expose  and  raise  out  of  the  abdomen  and  turn  upward  over  the  epigastrium 
the  transverse  colon  and  the  great  omentum;  expose  the  under  surface  of 
the  transverse  colon  and  ol>servo  the  vascular  arch  of  the  middle  colic 

♦  .TtHir.  AniiT.  Mtnb  As«n,,  Pepfi^inljiT  17,  1904. 
t  The  PraetiliyiitT,  February*  1904. 
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iirtorv ;  make  tlirouifh  Hit'  int'soenlon  (avoidin|^  vessels)  a  small  iiKision 
ami  pass  the  iingnr  through  it  into  the  lesser  peritoneal  sac  ( Fig.  1078),  then 
enlarge  the  opening  hr  strt*tehing»  uuiW  the  fingers  eaii  be  forced  through; 
pass  the  haud  along  the  anterior  surface  of  the  stomach  and  push  the  slom- 


FiG.     1122. — Gastro-etitemstotny,     Mtjyiulian't*     mtfthml.     JejiunJiii     seizeil,     <  lumps 
brought  side  to  side^  the  firet  row  of  sutures,  visoera  inciaed. 

aeli  up  into  the  wound,  so  that  its  posterior  surface  will  present,  pulling  it 
well  out;  seize  a  fold  of  the  storuaeh  about  three  inches  in  length  extending 
from  the  greater  curvature  obliquely  upward  toward  the  eardia  with  the 
elanip   (Fig.   11*31),  the  blades  being  covered  with  rubber  tubing;  sweep 


Flu,  1123.— <jaiitro-entoro8toiuy,     xMoj-nihiiii'ii  tnethrxl.     The  Laaer  suture  iiUroduceib 

the  finger  along  the  under  j^urfaee  of  the  transverse  mesocolon  to  the  left 
of  the  spine,  ihus  finding  the  beginning  of  the  jejunum;  bring  to  the  sur- 
face a  portion  of  the  jejunum  find  pro|K'rly  seize  it  about  seven  or  eight 
inches  from  the  beginning  with  a  second  pair  of  clamps;  place  the  clamps 
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side  by  tsido  on  llu'  !ilR!<>iniiuil  wall,  rotnniiiii:  to  llie  eavity  the  underlying 
exposed  portions  of  viscera;  eover  with  sterile  ^^auze  wrung  out  in  hot  saline 
solution  all  except  the  portions  of  viseera  exposed  for  operation;  begin- 
ning at  the  left,  unite  together  with  a  eontinuouB  suture  (Fig,  1122),  in- 
cludinif  the  serous  and  muscular  eoat^i,  the  stonuieh  and  jejunum  for  not 
less  than  two  nor  more  than  three  inches;  make  at  either  side  of  the  line  of 


Fig*  1124* — Oastro-enleroiilomy,  Moynihan's  method,  inner  suture  complete,  tbe  deep 

onii'T  row  comnieneed* 

sewing  an  ineisi^m  into  the  viseera  dovrn  to  the  luueous  membrane  (Fig. 
1  \22),  noting  the  retraetion  of  the  rtous  and  the  pouting  of  the  mueous 
eoats  along  the  incisions;  loosen  the  mucous  coats  from  the  supf^rimtmsed 
for  a  shiM't  distance  and  excise  an  eliptieal-shaped  piece  from  the  mucM>Ufi 


Fig,    1125, — GastrcM?iiterostomy,   ^roynihan'a  methnd.      The   romplctefl    deep   outer 
Buturt^  iK'irig  covered  in  by  the  sxipi^rficial  ctul^^r  row. 

coat  of  each  organ  two  inches  in  length  and  a  little  more  than  half  an  inch 
in  w*idth  at  the  ix^nter,  seizing  the  mucous  borders  to  prevent  their  retrac- 
tion; arrest  all  bleeding  by  ligature  or  by  tightening  the  clamps;  begin  at 
the  same  end  as  with  the  preceding  suture,  and  introduce  an  inner  suture 
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(Fig.  1123)  t?u  lis  t<j  iiickulc*  till  ol:  {\w  eofil.<  of  tlif*  vis^eera,  phicmg  the 
stitches  sultieiently  elosi*  together  and  drawing  them  sufficiently  taut  to 
arn*8t  all  hleei'ding;  continue  the  sewing  wilh  this  suture,  carrying  it 
through  the  free  borders  of  the  resfieetive  orgiins,  not  quite  to  tfie  point  of 
beginning  (Fig.  1124)  ;  Ioo!?en  the  ekunps  enough  to  piTuiit  of  bleeding  if 
liable  to  occur;  stitch  tlie  bleeding  points  and  complete  the  line  of  siew- 
ing  to  the  point  of  beginning;  tie  together  the  ends  and  cut  them  off; 
resume  the  outer  suture,  covering  in  the  inner  one,  and  continue  it 
round  to  the  starting  point,  wliere  its  extremities  are  tied  and  cut  sliort 
(Fig,  11 2^*).  Thus,  two  rows  of  sutures  are  introduced,  the  inner  in- 
clutling  all  tlie  layers  of  the  viscera,  the  outer  only  the  serous  and  sub- 
serous coats. 

The  Ecmarl's. — Moyiiihan  uses  line  thread  and  a  half  circle  needle  in 
the  sewing.  Intestinal  lateral  anastomosis  can  lie  carried  into  effect  in  a 
aimilar  manner.  Moi/nihan  commends  liis  clamps  for  end-to-end  union 
of  intestines.  For  lateral  anastomosis  this  device  is  excellent,  but  for  end- 
to-end  union  there  seems  to  be  a  better  means. 

McGraw's  Method. — The  simplicity  and  general  availahility  of  this 
metho^l  cum  mend  it  in  favorable  consiileratiou.     The  outcome  (d  the  prae- 


Fig.  1126. 


Fio.  1127, 


Fro.    1126. — McCiraw's   method  of  gjustro- intestinal   and  entero- in testiual  anastomosis. 

Uniting  the  viscera  with  ninnin^  siitur*^  of  siik. 
Fig.  irJI-^McOraVe  method  of  giu^itrfv intestinal  and  entero^tntestitinl  fuiastomoeis. 

Introducing  the  clastic  ligature  into  plttce. 

tice  also  at  present  further  emphasizes  the  expediency  of  the  method  in 
suitable  cases.  However,  when  a  proui]»t  opening  of  the  viscera  is  refpiired, 
and  when  for  any  rciison  the  stomach  can  not  be  suitably  raised  for  the 
purpose,  tliis  plan  can  not  be  wisely  considered. 

The  Operntiofi. — Open  the  abdomen  and  e.x|>ose  the  posterior  surface 
of  the  sttmiadv  in  the  usual  way:  identify  the  jejunum  (page  90ry)  and 
select  a  point  for  anastomosis  about  sixteen  inches  from  the  duodenum; 
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Urin^  hi  coniart  bv  ilio  flngt-rs  of  an  asi^istani  tlu^  st<jmjuh  aiul  iiitr.^tiiii' 
in  a  paralJel  lint'  witJi  Ihe  proposed  opening;  unito  the  viscera  witii  a  niiv 
ning  s^iture  of  silk  kw  three  or  four  inches,  not  entering  the  cavity  of  either 
organ  (Fig.  112B)  ;  arm  a  worstetl  needle  with  an  elastic  ligatnre  not  less 
than  six  ineties  in  length  and  of  a  greiiti^r  diiuneh'r  than  tlie  needle;  pass 
the  iieedk^  at  a  point  opposite  ttie  iH'ginniug  ut  the  rnnning  sutnre  into 
the  gut  in  its  long  axis,  causing  it  to  emerge  at  the  opposite  end  of  the 
snture,  tlms  including  three  or  four  inches  of  tissue  (Fig,  11'27):  re|K'at 
the  procedure  in  a  reverse  ntanner  tlirough  the  wail  of  the  stomach  or 
inlestine,  hringing  the  ends  of  the  suture  close  togettu^r;  place  a  strong  silk 
ligature  at  the  point  of  proposed  tying  and  form  the  lirst  fold  of  the  elastic 
knot,  drawing  the  ligature  as  firmly  as  possible  (  Fig.  1128)  ;  retain  in  place 
this  fold,  and  secundy  fix  it  there  by  tying  around  it  the  underlying  silk 
ligature;  conifdete  tlie  elastic  knot,  securing  the  second  fold  with  the  silk 
ligature  in  the  same  manner  as  the  (irst ;  cut  otT  the  rrdundant  ends  of  the 
ligatures  (Fig.  IT^O),  and  complete  the  running  suture,  therchy  burying 


\  u 


I  us. 
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Fuj.   1 1 28. — Mc('frflw*s  method  of  ifast to- intestinal  iind  e ntero-in test i vial  uiuwtomosia. 

Tying  the  elartlic  ligature*  and  lvr>lding  it  in  pljice  with  ttie  !*ilk  ligtiture, 
Fi(i«   1120.-— Mrilrnw'^  rnetluMl  nf  ^fi.4trc>-intt^tinjil  and  enterfHintestiDjil  aniistfinirtRis. 

The  knot  fast«ntKi,  ends  t-o  tje  rut  <ifT,  nnd  knot  buried  Uy  eoiiipk^ling  the  running 

suture. 


the  elastic  ligature    (and  knot)    beneath  the  united  walls  of  the  viscera 
(Fig.  1130). 

The  Precatifioiis, — The  elastic  ligature  slu>uhl  Ik*  aseptic,  new,  smooth, 
not  h'ss  than  2  millimeters  in  diameter,  strongs  and  have  been  well  tested 
by  vigorous  traction  before  introduction,  (^are fully  isolate  the  ]iarts  with 
gauze  before  passing  the  ela-stic  ligature  to  obviate  infection.  In  burying 
the  ligature  after  tying,  be  sure  and  adjust,  carefnlly  and  smoothly,  the 
united  borders  to  secure  complete  and  safe  union;  avoid  acute  bends  of  the 
intestines,  liecause  of  danger  of  obstruct  ion. 
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The  Remarka. — ^Plain  silk  is  better  than  catgut,  as  i\m  lattor  is  not  p(?r- 
tiianent.  Tlie  l«*ngtli  of  the  time  of  sewing  is  governed  by  the  size  of  the 
|jroposed  opning.  The  continuous?  stitfh  should  l>e  secured  at  the  begin- 
ning and  also  at  other  points  by  half  hitches  to  prevent  pnekering.  The 
first  row  of  sutures  sliouid  be  near  to  the  vessels  at  the  great  curvature  of 
the  stomach  and  to  the  mesenteric  attaclinient  of  tile  small  intestine.     If 


Vut.  1130. — Mc'tlmw^s  iiit*thod  of  ^astroinlesliiia!  and  enfero-inlestinal  anastomcwis. 
Corn pirt ion  of  tho  ninning  i^yture  and  burial  of  the  iAa^iw  ligature  in  the  united 
walb  of  the  visrera. 

traction  Im^  made  on  the  idastie  ligature  during  its  passage,  it  h  then  made 
thin  enough  to  pass  readily,  yet  completely  iills  the  openings  in  the  intes* 
tine,  and  when  rehixed  makes  impossible  the  escape  of  contents.  Tht*  liga- 
lure  should  be  smooth,  elastic,  and  strong  enough  to  resist  full  traction. 
Age  causes  rapid  deterioration  of  the  ligature.  The  folds  in  the  included 
tissues  caused  by  the  tying  disappear  stion  and  the  sutures  are  smoothed 
iuil.  Entero-anaslomosis  may  Im*  practiced  here  m  in  Uie  other  inslanees 
beeau>^e  of  the  liability  of  the  **  vicious  circle/' 

Maurtf^^  with  the  idea  t»f  "  punching  out "'  a  piece  of  selected  size  and 
shape,  thu8  forming  an  opening  of  assured  and  fixed  dimensions,  passes  the 
ligature  from  jjoint  to  point  through  the  apposed  viscera  so  as  to  outline 
the  desired  openings  the  borders  of  which  are  gras|jed  Ijy  tying  the  liga- 
tiiri*  in  the  usual  manner  and  securely  environed  by  sewing  the  same  as 
before.  Further  lalx)r  is  needed  in  this  direction  to  determine  the  wisdom 
of  thr  modification, 

Werelim  f  introduces  a  silk  or  twine  ligature  or  a  silver  wire  into  the 
atfected  vistrra  as  in  the  McGraw  metliod  (Fig.  1127).  He  covers  in  this 
agent  by  folding  over  and  sewing  together  the  viscera,  leaving  the  ends 
of  llie  ligntim*  outside,  which  are  then  grasped  and  the  ligature  caused  to 
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*  MinJind  Npws,  Seplniuher  12,  1903. 

t  TbtvJour.  Aiijpr.  M<^1.  Ahsji.,  (>rtoh«>r22»  1904, 
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cut  an  asteomatic  opening  hy  a  stnviug  niutioih    TIk-  siituri'  ir^  tln'ii  ivuiovL^d 
and  all  openings  are  ciosud  with  sutures. 

The  PreaiuiioHS. — ^ Avoid  including  the  anterior  sntuiv  in  the  grasp  of 
the  cutting  ligature,  also  the  oeeurreuec*  of  hn»inorrha^e  and  disturbanw  of 
the  Inie^  *A  ^vwmg. 

The  Resiilis. — ^Of  1,080  gastro-enterostoniies  made  by  methods  other 
than  the  Murphy  button,  252  (23.3  per  cent)  died;  of  thei^re,  GOG  were  done 
by  Von  Hackers  method,  with  97  (IG  per  eent)  deatlis;  24G  by  Woiflers 
method,  with  iU  (3G.9  per  eent)  deaths;  104  by  Kofhvr's  method,  with  44 
(42*^10  per  eent)  deaths;  84  with  MrOrtnrs  li«rature,  with  2  (2.3  per  cent) 
deaths,  and  the  remaining  50  Ijy  various  other  metliods,  with  18  (3G  per 
cent)  deaths.  Carh  reports  60  cases  of  hit?;  own  in  which  the  Murphy  but- 
ton was  emphm'd  without  a  death.  His  comliined  rate»  however,  w*a8  7.4 
p(T  cent  (Keen).  Czenuf  ojKTated  in  a  series  of  35  eases  witli  Murphy's 
button  with  a  mortality  of  34,28  per  cent,  and  later  in  a  second  iSeries  of 
65  cases  witJi  a  mortality  of  22.28  per  cent.  Murphy's  latest  report  of  the 
use  of  his  button;  gastro-enterostornies,  575  ea.ses;  417  reported  results, 
with  317  recoveries,  or  7G.01  per  c^ent ;  deaths,  24.03  per  cent  (written 
conimunication). 

Decalcified  i>one  plates,  61  cases  with  14  deaths  (Magill). 

The  average  longevity  after  operation  in  nuilignant  disease  is  about 
eight  months;  in  non-malignant,  sulhcient  time  has  not  yet  elapsed  to  estab- 
lish a  record. 

Jejunoatomy  nuiy  be  practiced  when  gastro-enterostomy  is  not  possible 
by  the  method  of  Mayd!  (Fig,  1()G2)  or  Albert  (Fig.  1531,  a).  In  each  the 
abdominal  incision  is  nuitle  in  the  median  line  alMue  the  umbilicus;  in  the 
former  the  loop  of  jejunum  is  severed  bc^twwn  suitable  restraining  apjdi- 
pncfs  (Fig.  lOtHi),  and  the  proximal  end  is  imphinted  into  the  convex  sur- 
face of  the  distal  part.  In  the  latter  plan  entero-anastomosis  ( jejuno-jeju- ■ 
nostomy)  is  performed,  and  the  apex  of  the  intestinal  loop  is  carried  out 
through  tire  minljan  incision,  thence  beneath  the  integument  through  a  sec- 
ondary opening  as  in  gastroslomy    (Fig.   lOllO), 

Pylorectomy.^Thc  term  pylorectomy  is  applied  to  the  operation  for 
removal  of  the  |»ylorus  and  as  much  of  the  stomach  and  duodenum  as  may 
be  involved  by  the  disease  calling  for  the  procedure.  Rodman  *  and  others 
strongly  advocate  the  operation  for  cure  of  pyloric  ulceration.  Before  be- 
ginning the  operation,  the  attention  of  the  surgeon  should  Ix?  directed  care- 
fully  to  the  vascular  supply  of  the  pylorus  and  its  relation  to  the  nutrition 
of  contiguous  stnictures,  as  modified  by  the  morbid  effects  of  the  disease 
(Fig.  1132).  The  probable  complications  incident  to  the  procedure  should 
be  anticipated  as  far  as  possible,  and  the  proper  resources  for  their  relief 
contemplated,  in  order  that  wise  forethought  may  contribute  to  prompt  and 
discreet  action  during  the  opiTation. 

Preimraiory  treatment,  characterized  hy  frc^pient  washing  out  of  the 
stomach,  regulation  of  the  bowels,  sterilized  diet,  and  proper  stimulation 
should,  when  possible,  precede  for  some  days  the  more  active  measures.    In 


*  Jour.  Amer.  M«L  AsBn^  September  17,  1904. 
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Fio.  1131 . — InstmmGntfi  v  \  \  the  stonittch. 

Scalpels,  h.  Bistouries,  r.  ForpitireH.^urt\  d.  t.iirwd  and  BtraiRht  sciistsors.  e. 
Thumb  forceps,  /.  Need lo-h older,  h.  Retractor.  i\  Sponge-holder.  /.  C'levt* 
land's  ligatufT'  carrier,  k.  Aneuris-ni  rji'i'dle.  I  Blunt  hcx>k.  m.  Curved  and 
htraiKht  needli^.  n.  r.  Silk  worm  and  cEit^ait.  o.  TractioTi  loop8.  p.  *Straight, 
round,  and  curved  needles  thread*^!  with  black  silk,  q,  Small  and  large  gauze  pads. 
with  ta|X'4i,  the  large  anchonnl  to  forcipressure.  Broad  retractors,  tenacula,  aAa 
njl»iier  dam  are  needi*d. 
6*^ 
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all  instances  the  stomach  should  be  completely  emptied,  and  carefully 
washed  by  a  mild  antiseptic  tliiid,  such  as  a  boric  or  salicjlic-acid  solution, 
an  hour  or  so  before  upcratiou.  Means  calculated  to  prevent  and  ovt^reonie 
ehoek  should  be  at  liand  (page  120^  vol.  i)   for  prompt  utilization. 

A  ctireful  counting  of  tJui  sponges,  pods,  and  of  other  agents  em  plotted 
in  this  and  all  abdominal  procedures  should  be  made  at  the  oiUsetj  and  their 
ififrodufiioH  hifo  the  rarllff  dcfin'deJij  noted  hij  some  responsibte  person  in- 


Fig.  1132. — ^The  anteriar  surface  of  the  stomach,  showing  its  relations  and  vascular 
supply,     o.  Cystic  branch,     b,  Protio  pjjssing  through  foramen  of  Winalow. 

dicated  for  the  p}trpO!<e,  in  order  that  afl  maij  he  accounted  for  before  the 
abdominal  wound  is  dosed  (jui^e  S>3,  vol  i). 

The  Anatomical  Points, — The  stomach  lies  obliquely  downward  and  to 
the  right,  the  cardiac  orifice  bcin^  ut  tlie  left  of  the  tenth  dorsal  vertebra  and 
ILxed  in  ils  relationi?,  Tlie  pyloric  orifice  lies  about  an  inch  to  tl»e  right 
of  the  eleventh  or  twelfth  dorsjjl  vertebra,  which  distance  is  increased  an 
inch  or  two  by  moderate  distention  from  internal  causes.  Also  when  mod- 
erately distended  the  lower  curvature  reaches  to  within  an  inch  or  two  of 
the  umbilicus.    The  wall  of  tlie  stomach  is  thicker  at  tlie  pyloric  portion^  at 
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wliich  portion  the  mucous  and  muscular  coats  proportionately  contribute 
the  difference.  The  normal  pyloric  opening  is  a  little  less  than  half  an  inch 
in  diameter.  The  blood  supply  is  practically  shown  in  Fig.  1132.  The 
lymphatics  of  the  stomach  are  numerous,  and  the  nodes  are  located  mainly 
at  the  right  half  of  the  great  curvature  (Fig.  1133)  and  at  the  middle 
and  left  thirds  of  the  lesser.  The  vessels  and  lymphatics  are  so  intimately 
associated  with  the  stomach  at  the  latter  curvature  as  to  require  its  removal 
along  with  them  in  cases  of  cancer  (Mikulicz).  The  vessels  and  lymphatics 
of  the  greater  are  much  less  intifiiately  connected,  and  therefore  permitting 
of  freer  action  at  this  })art  of  the  stomach.  The  lymph  of  the  lymphatics  of 
the  lesser  flows  toward  the  cardiac  end  of  the  stomach  (Fig.  1133),  being 
finally  discharged  into  the  ccrliac  glands.  The  lymph  of  the  left  half  (sub- 
stantially) flows  to  the  left  into  the  splenic  lymph  glands  and  that  of  rather 
more  than  the  right  half  to  the  right  into  the  glands  at  the  head  of  the  pan- 
creas. The  nerves  of  the  stomach  are  abundant  and  sensitive,  comprising 
the  terminal  branches  of  the  pneumogastric  and  the  sympathetic  branches  of 
the  solar  plexus ;  hence  the  i)rofound  shock  that  so  often  attends  severe  blows 
and  harsh  or  long  handling  of  the  stomach  and  the  pylorus,  especially  the 
latter  in  instances  of  adhesions  of  this  part  of  the  organ.  It  is  proper  to  add 
at  this  time  that  the  modification  in  the  size,  position,  and  relations  of 
the  stomach  due  to  disease  are  multifarious  and  ])erple.\ing.  An  examina- 
iion  of  the  Ij/inphaiirs  of  the  fifoniarh  shows  that  the  lymph  of  about  the 
left  half  of  the  greater  curvature  flows  to  the  right,  and  that  the  corre- 
sponding portion  above  enters  the  vessels  of  the  lesser  curvature  flowing 
to  the  left,  giving  therefore  an  ample  part  of  the  stomach  not  influenced 
directly  in  cancer  of  the  pylorus  by  the  lymph  circulation;  a  fortunate 
arrangement  when,  as  it  appears,  cancer  of  the  stomach  occurs  in  quite  70 
per  cent  of  the  cases  at  the  pyloric  end,  and  in  60  per  cent  within  three 
inches  of  it  (Mayo).  It  logically  follows  that  the  incision  as  indicated  by 
Ilartmann  (i)age  1>'^8)  should  be  made  to  the  left  of  the  disease  and  of  the 
recognized  site*  of  the  glands  at  the  greater  curvature;  also  the  removal  of 
the  lesser  curvature  and  its  associated  lymphatic  and  other  vessels,  causing 
the  line  of  incision  to  fall  therefore  from  about  the  junction  of  the  inner 
(cardiac)  with  the  outer  thrcv  fourths  of  the  lesser  curvature;  thence  down- 
ward to  the  greater  curvature  to  the  left  of  the  disease  and  lymphatic 
glands  at  that  situation. 

The  Operation  of  Pi/lorectomj/  (Kocher). — For  the  sake  of  a  more 
lucid  description,  the  o))eration  can  be  divided  into  three  stages  of  pro- 
cedure: (1)  e.\])()sure  of  the  pvlorus;  (2)  isolation  of  the  pylorus;  (3) 
resection  of  the  diseased  tissues.  The  primary  incision  is  made  in  the 
median  line. 

The  Hj'posure  of  the  Pj/lorns. — Press  upward  the  pylorus  to  the  pro- 
posed site  of  the  alxloniinal  incision,  if  need  Ik*:  make  a  vertical  incision 
down  to  the  jxTitonaujin  in  the  median  line  above  the  navel,  of  sufficient 
length  to  permit  of  digital  examination  of  the  diseased  area;  arrest  ha3m- 
orrhage,  ojumi  the  jjeritonanini,  introduce  the  thumb  and  index  finger,  and 
carefully  estimate  the  t'xtent  of  the  disease  and  note  the  |)resence  of  glandu- 
lar and  other  secondary  involvements.     If  further  procedure  be  advisable, 


Fir;.  1133.^ — Th<?  lymphatirs  of  tlit-  hiinuin  stomach. 

DiicMlentim.     b,  b.  Network  of  lymphatic^-     c,  c,  c,  g,  g.  Trunks  from  anterior  and 

{>ost<?rior  asm^ct^  of  pyloric  rt^^ou.  /i,  /.  \'ii8ii  Kastro-epiploica  dextra*  e,  e,  e. 
.^hain  of  nodes  on  the  right  of  great  curvatun^  nn^Mving  lymph  from  the  ri^ht  half 
neJtt  to  this  t-nrvaturo.  h,  h,  k,  k.  Lymphatics  of  posterior  and  iinterior  surfaces 
of  left  third  of  ijreat  curvature,  i,  i,  i.  Prmripal  tnmk,  left  half  of  lirt-at  curvature; 
Iv^nph  ent4^r»  large  node  (n)  situated  near  tail  of  pancreas  and  hilus  of  spleen,  o,  q,  q, 
'tnmk^  fmiii  extremes  left  of  sfomach  to  gland  in),  l,  I,  m.  Vasa  ga^stro-epiploica 
sinistra,  p.  harge  node,  of  targe  Ivniph  vessel  joining  vessel  to  nodes  r  and  p. 
w,  Lymph  node  of  a*sc*phageal  lympliatrcs*  /,  f.  Lymph  vessc^Ln  from  lesser  rurv*»- 
ture.  Ut  fi.  Lymph  n»Hi«'s  along  vessels  of  lesser  curvature,  r.  Jjirge  Jymph 
node  (cwliac)  rt^cfMving  lymph  from  vet*sc*l8  at  the  right,  te.  Coronar>"  vcaaeb. 
J.  Lymph  vess«*|  from  duodenum  and  pylonis  t4>  gland.^  at  li^sser  ciir\^ature. 
{N,  B.— (\»mj>are  lyuiph  nodes  of  this  Fig.  wilh  the  line  of  incLHinn  of  Fi^.  1144  j 
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introduce}  through  the  opening  a  broail,  flat  sponge  or  thiek  gauze  pad  to 
collect  the  blood,  and  extend  the  inci^sion  suffieiently  for  the  purpose  by 
niejins  of  scissors;  arrest  the  bleeding  points  and  make  a  second  ineisioia  at 
rigjit  angles  to  the  median,  if  necessary  for  the  proper  observation  and 
man  ipu  hit  ion  of  the  ]  tarts. 

The  Ik  marks. — Tlie  incision  in  the  median  hne  in  the  making,  for  the 
arrest  of  haemorrhage,  and  in  subsequent  union  of  the  borders,  h  the  best, 
as  any  needless  increase  of  time  is  to  be  avoided.  Ho\rever,  the  wound 
should  be  enlarged  traui^versely  to  the  riglit  or  left  when  expediency  de- 
mands a  more  extended  examination  or  manijndation  than  the  median  inci- 
sion affords.  The  presence,  b^cation,  and  the  extent  of  adhesions,  the 
existence  and  situation  of  enlarged  glands  and  the  involvement  of  the  liver, 
gall  bladder,  pancreas,  colon,  or  stomach,  should  l>e  carefully  determined. 
Adhesions  between  the  stomach,  the  colon  and  liver,  and  enhirgcfi  glands 
near  the  pancreas,  especially  the  head,  at  the  lesser  curvature  of  the  stom- 


FtG.  I IM. — ^The  [KmU'TioT  mrhwv  it\  rlir  ^tA>niarh,  a,  ff.  Oastro-rolic  oniCTitiim. 
6.  P&ncreas  beoeiAth  iriinHVcrsH*  mewicoloii.  c.  Splivn*  d.  Splenic  vein.  r.  De- 
aoeiuiiiig  duodenum,    /.  Papillary  tul^crvle. 

aeh  near  the  eardia  and  resnphagus,  at  the  greater  curvature,  especially 
at  the  pykirus  and  U-tween  the  stomach  and  colon  and  in  the  omenta,  are 
not  infriN|uent  at  one  i»r  more  sittiations  in  these  eases.  If  extensive 
glandular  enlargemeni  «»r  adiiesions  are  present,  gastro-enterostoniy  should 
lie  done  instead  of  pylorectomy* 
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The  Isolation  of  ike  Pylorus. — ^Raise  the  diseased  tissues  carefully  into 

the  wound  as  far  a^  practicable,  and  note  again  the  extent  of  the  morbid 
proces*;  separate  the  greater  and  lessiT  omenta  from  the  stomach  and  duo* 
denum  by  means  of  ligatures  and  scissors  carried  as  close  to  the  stnictures 
as  is  consistent  with  profw-r  removal  of  the  disease  (Fig.  1134);  lift  the 
isolated  tumor  still  fartiier  into  the  wound  and  pack  around  it  hot,  dry 
aseptic  gauze  or  sponges  so  completely  as  to  prevent  the  pfjssihility  of  infec- 
tion of  the  abdominal  cavity  and  exposetl  |)eritouaHim;  clamp  the  duo- 
denum close  to  the  edge  of  the  tumor  and  outside  of  this  point  ( Fig.  1135), 


Flo»  1135,      Ifn    ^  ►Ignition  of  resect  ]■•!»  .u    Ui-    fvl-.m-.  i-  vnlt-r^  (m-tbtnl. 

fl.  LiviT.  h.  1  Jiit*  of  sevt'mncp  of  lesHtT  ofiHiitiitii.  r.  h  io4rinmi.  d,  1  .int' of  divi- 
sjon  of  duodenum,  c.  Diaensij^  muv*s.  /.  Liin  nt  h  vfTaiicc  of  ^reatir  omentum. 
g.  Line  of  divisioti  of  tht  stomach,  h,  Fiiigcns  ul  itri-sistimt  acting  as  comprc^Hsing 
agents. 

and  also  the  stomach  at  the  cardiac  side  of  the  tumor,  with  one  or  more 
for<.*eps  or  In*  other  f^nitable  lueans,  after  pushing  aside  the  ecmtcms. 

The  Remarks. — The  diseasrd  |»ortioii  slioidd  he  rait'ed  well  out  of  the 
abdominal  cavity  in  order  to  permit  of  as  wnipletc  extra-peritoneal  opera- 
tion aa  possible.  The  severance  from  the  stomach  of  the  greater  and  lesser 
omenta  extends  a  little  bt^vond  the  diseased  area  (Fig.  1135,  /;,  /),  and  is 
aecouiplished  by  double  ligatures  of  chroinicized  gut,  or  by  silk  aj^plied  to 
isolated  jjortious  of  the  ouientiil  tissue  liy  mcnns  of  nn  aneurism  needle  or 
Cleveland's  ligature  carrier  (Fig.  1I:M,  ;).  The  width  of  the  portion 
grasped  by  the  res|>ective  ligatures  will  l>e  goveriicfl  by  the  thiekuess  of  (he 
tissue  and  the  size  and  number  of  its  vessels,  remembering  to  include  only 
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the  amount  that  can  be  securely  tied.    The  illustration  (Fig.  1135)  indi- 
cates approximately  the  number  of  and  distance  between  the  ligatures. 


¥hf.  WMi.— The  operation  of  pyloret-tomy,  ahowinif  lineit  of  tli vision  at  eilher  limit 
of  disease,  a.  Tninsvpnse  divisioo  of  duodenum*  6,  e,  Tnmsverse  and  oblique 
divisions  of  the  atoiniwh. 

The  Resection  of  Diseased  Tl<iines  (Kig.  1135). — Sever  the  duodenum 
with  scissors  and  ttiomughty  disinfect  the  distal  end  and  wrap  it  in  sterilized 
gauze  and  turn  it  outward  with  the  forceps  (^0*^  ^rap  the  proximal  end 
in  moistened,  sterilized  gauze  and 
raise  the  tumor  ujjward  still  far- 
ther; cause  the  assistant  to  grasp 
the  fitomaeh  at  each  border  beyond 
the  line  of  proposed  section  with 
the  thumb  and  index  finger  of  each 
hand,  or  with  the  index  and  mid- 
dle fingers  of  the  siime  (Fig,  1135, 
h);  surnnmd  the  stomach  at  the 
peat  of  pro]Kised  section  and  the 
hands  of  the  assistant  hnkling  it 
with  an  abundance  of  Bterilisied 
gauze;  with  scissors  divide  the  stom- 
ach parallel  with  the  clump,  arn*sting  the  bleeding  points  with  forciprcssiirc 
as  they  ap|H.!ar:  remove  the  tumor,  wipe  aw^ay  all  infecting  agents  that  may 


Fig.  1 137. — Pylorer^tumy  for  earrinonm  of 
the  pylorus.     Transv^erse  division. 


l*Ui>  113S.— Tbp  operation  of  pylorectomv^     Oiiodrnum  implanted  at  cvnt^r  of  pyloric 


divitiion 
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have  escaped,  and  ligature  the  important  vessels.  The  union  of  the  viseera 
may  be  made  in  two  way*^ — i.  e.,  directly  as  immediately  follows,  or  indi- 
reetly,  pyloreetoniy  with  gastro-entero:^tonlv,  a;^  praeticH?d  by  Koeber  (Fig. 
1143),  and  |>rojiorly  the  eonipletimi  of  the  o] aeration  just  deseribed, 

The  Remarks. — ^The  division  of  the  walls  of  the  sloinaeb  is  modified 
somewhat  by  the  outline  of  the  disease,  the  aim  being  to  follow  this  outline 
as  nearly  as  may  be  consistent  with  expedient  repair;  a  healthy  marj^rin  of 
not  lesg  than  half  an  inch  should  always  1m^  removed  at  either  extremity  of 
the  disease.  Both  walls  of  the  stomach  should  Iw  divided  along  similar 
lines,  unleSvS  too  great  saeritiee  of  healthy  tissue  Ije  the  result  of  this  action. 

The  lines  of  section  are  the  transverse  and  tlie  oblique  (Fig.  1136),  the 
latter  being  single  or  double  (Fig.  113<i).  Tlic  single  obljrjue  line  begins 
at  the  greater  curvature  and  extends  upward  toward  the  cardiac  or  the 
pyloric  end  of  the  organ,  as  the  location  of  the  disease  may  rwpiire.  The 
double  oljlique  line  of  division  is  applied  to  the  upfXT  and  lower  portions  of 
the  main  incision,  so  as  to  establish  an  extremity  that  will  proi>erly  fit  the 
distal  end  of  the  duodenum  (Fig.  113iS), 

The  J  owing  of  the  Jfitrsline  atul  Stomarh. — The  seat  of  insertion  of 
the  duodenum  l:)eing  determined,  the  remaining  part  of  the  gastric  wound 


Fig.  1139. — ^The  operation  of  pyloirrtomy.     Duodenum  implant<xi  at  liue  of  lesser 


curvature. 


is  promptly  closed  by  nne  of  two  methods  of  sewing:  L  By  means  of  an 
overhand  continuous  silk  suture,  carried  up  to  the  point  of  duodenal  im- 
plantation,  followed  by  inversion  of  this  line  of  sewing  by  continuous  or 
interrupted  lA^mbert  or  Habted  suturing  carried  so  as  to  include  the  sub- 
nmc*ous  fibrous  ei>at.  3.  By  union  of  the  mucous  coats  with  a  continuous 
suture,  supjilemented  by  a  doid)le  row  of  Iiem!K»rt  sutures  carried  through 
I  he  sero-muscular  coats,  or  the  second  row  need  include  only  the  serous 
coats.  The  former  plan  is  employed  by  Kocher,  only  continuous  sutures 
being  used  (Figs.  1009  and  1010),  This  plan  is  certainly  the  most  expe- 
ditious, and  is  equally  secure.  In  the  instance  of  transverse  division  of  the 
stomach  the  duodenum  is  imfdanted  at  tlie  upjjer  or  lower  portion  of  the 
wound  as  liest  meets  the  requirements  of  the  case  (Fi^^s.  113!)  and  1140). 
If  the  stomach  Iw*  nuuh  dilated,  the  duodenum  should  be  joined  close  to 
tht^  greater  curvature  (Wiilfler)   (Figs.  1108  and  110!))- 
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Tin;  Remarks. — The  cavity  of  tlie  .stomaob  sliould  he  nioppiH]  ilrv,  and 
sponges  with  stron^^  atiat'hments  introdueed  for  support  ami  eleanliness, 
being  reiiiovod  ai^  ihv  t-ldsure  progresses.  Curved  needles  lor  :?e\ving  the 
inner,  and  straight  for  union  of  the  outer  surfaces^  are  the  best.    The  avoid- 


r\ 


X;^^-^ 


Fir.   1140. — ^Thc  operation  of  pylorectoniy,     Dutideuujii  implanted  at  line  of  ^iratcr 

curvttturp. 


ance  of  folds  or  piiekorin«;  of  the  line  (if  union  is  essential  to  its  fiecurity. 
The  suturing  together  of  the  divided  borders  is  faeilitated  by  partial  sec- 
tion and  sewing  instead  of  complete  division  before  suturing,  fur  thus 
better  eommand  of  the  parts  is  seeurod  and  more  rapid  and  elfective  work 
performed ;  also,  leaving  some  of  the  sutures  long  for  clamping  and  support 
assists  materially  in  the  union  of  the  parts.  The  joining  of  the  parts  by 
simple  sewing  is  a  longer  though  more  substantial  method  of  procedure 
than  by  means  of  meehanieal  expedients.  Therefore,  the  condition  of  the 
patient  and  the  experience  of  the  opc-rator  count  for  much  in  tlie  selection 
of  the  best  means  of  union  in  individual  eases.  Absorbable  tubes  an<! 
bobbins  and  Murphy's  button  are  the 
meehanical  expedients  which  are  regarded 
as^  serviceable  substitutes  for  sewing,  on 
s[>ecial  occasions.  Grntj  Smith  regarded 
the  absorbable  tube  as  tlie  b:*st  agent  of 
union  in  those  castas  in  which  the  disease 
is  of  a  limited  extent  and  involves  the 
dnodentim  rrither  than  tlu-  stomach »  ami 
in  which  the  divided  hordrrs  «»f  the  vis- 
cerft  mn  be  ai>prox!mated  without  undue 
traction.  A  curved  deeahitied  l»one  lid>e 
(Fig.  1141)  with  a  iiroadcT  gastric  aritl 
a  narrower  intestinal  end,  provided  with 
an    intervening    transverse    groove    with 

f>erforations,  is  fastened  and  held  in  place  by  purse-string  suturing  at  both 
opt»nings,  followed  by  union  of  the  free  borders  by  a  (continuous  suture. 
Each  of  the  jUHMrdiug  methods  is  tnuch  mon*  dangiTous  than  either  of  the 
f^)lo\v]U^^  and  shoultl  not  \u^  sidistituted  Ihenfnr. 

Pylomjtomy  combined  with  Oastro-enti^rostomy.— This  condiinntion  of 
methods  is  em|>loyed  especially  when  <livid<'d  hortlers  can  not  l>e  united  witli 


Fkj.  1I4L — Tbi?  operation  of  pylo- 
rcH'toiiiy.  App4W*ition  of  diiode- 
nam  with  stcirimch  by  siiturpa 
over  defiUcified  bimo  tube. 
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Giifh  othrr  ill  the  stereotyped  way  after  the  rejuoval  of  the  morbid  growth. 
Kocker  rt-gards  it  as  BVi|HTior  in  iiiBiiy  ret^jMX'ts  to  tlu'  older  plan  even  in 
eases  suited  to  the  latter,  and  prat  tires  it  almost  exelusively.  Czeniif 
favors  reversal  of  Lids  order  ef  procednre  by  the  doiri^^  first  of  posterior 


Fig,  1142. — The  operMtifni  nf  resection  of  thr  p^kinis  uml  pistro-eiiteroNloniy^  Korher's 
method,  a.  l>uor|eriiiriK  ft.  lUmh^r  »*f  Hic»iiKu-h  suturt-d  by  ii  ifintiiiutms  suture 
fM'fietniting  all  of  the  uoats,  r.  l'iiit*'d  bonJers  of  the  rniirous  membrane  of  the 
stomach. 

gastro-enterostoniy,  followed  by  resection  nf  the  irrnwth  nud  ehisure  of  the 
stomach  and  dnodennou  Kovhvr  closes  the  wound  in  the  i?tnrnaeh  entirely 
by  an  overhand  eontiniions  silk  suture  earried  from  the  greater  to  tlie  lesser 
curvature  of  the  stomaeh  through  all  the  coats  (Fig.  1142).  Then,  after 
cleansing  the  nnited  borders,  the  primary  row  is  invagimib^d  and  covered 
in  by  a  second  row  of  continuous  Leml>crl  sutures  carried 'thruugh  the  sero- 
mnseular  walls  only.  After  all  infecting  agents  arc*  renioved  and  the 
parts  thoroughly  cleansed,  and  the  iissistant  has  grasped  the  etomach  wnth 
both  hands  and  pressed  it  to  the  right  ([>atient's)  eo  as  to  close  the 
duodenum  (Fig,  114*1),  lil>erate  and  elean.se  the  dtiodenal  (*nd.  close  the 
dnodenurn  with  forceps  and  apply  tlie  end  to  the  stomach  so  as  to  pi/rndt 
of  a  ready  union  to  each  other  of  the  posterior  walls  of  the  viscera,  by 
means  of  a  long  continuous  silk  suture  (b)  the  ends  of  which  remain  free; 
make  an  incision  into  the  stonuu-h  0')  one  fourth  of  an  inch  above  the  line 
of  sewing  corresponding  in  Icnirtli  in  the  width  of  the  diiodeuufn;  arTc.st 
lia'fnorrhage,  and  unite  the  borders  of  the  rcspedive  organs  with  each 
other  on  the  t^ide  already  attached  hv  a  eonliuuous  suture  carried  throtmh 
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the  walls,  or  by  a  continuous  unr  carried  tlirough  the  mucous  membranes 
only,  and  on  the  opposite  side  by  a  sero-muscular  continuous  suture:  arm 
the  long,  free  extremities  of  the  primary  posterior  suture  with  needles,  and 
therewith  supplement  the  anterior  line  of  sewing  with  a  final  rontinuoys 
row,  including  the  serous  coats  only :  thoroughly  cl<eanse  the  parts,  esjie- 
eially  tlie  line  of  suture;  remove  tlie  protecting  gauze,  replace  Uie  urgrins, 
and  close  the  abdominal  wound. 

The  union  can  be  accomplished  more  quickly  by  MaunselTs  method 
(Fig.  935),  or  by  the  absorbalile  tnW\  or  th(^  Murjdiy  huttini.  Both  duode- 
nal and  gastric  openings  can  be  closed  and  the  union  made  at  the  posterior 
surfacic  either  by  1,  direct  sewing;  2«  ilurphy's  button;  3,  tulx'S  and 
bobbins.  If  the  space  between  the  viscera  Ix^  too  great  for  their  proper 
apposition,  (ho  jejunum  can  he  joined  with  the  stomach  in  the  manner 
already  described  (gastriMnterostoniy ) .  The  metliod  of  procedure  em- 
ployed should  be  seleeted  with  due  regard   fc»r  the  l>enefic*ent  influenc^^  of 


FlO.  1143. — The  operation  t»i  pylnreetoniv  ami  ^u^tro-iTiO^roHiomv,  Korher^s  method. 
a,  ('ontinuouM  M^mim  svitiin/  rinsing  the  .Htoiiiacli.  ft,  Pu^t-MTOUM  suture  between 
storrmeh  tmd  duodemini.  r.  r)u<jdeiniui.  d.  /W^ij^tsmt  tlfMsiuiy;  slotnach  und 
duixleuurn  l>y  preissure,     e.  i  Jpeniiig  in  poat-enor  wjill  of  stomach. 


promptness  of  exwiitinn  and  nf  exjLxrienee  on  the  immediate  and  future 
nuteonie  of  the  ease. 

The  t*reeautwfu,—D\^iin\,  instnnnentaK  sponge  and  textile  fabric  tem- 
I»onirv  closure  of  I  he  openings  of  the  ilivided  visi^era  arc  each  advised  and 
praetieiMl  with  care,  to  prevent  fteritnuea!  mt'<*eii(in.  TIn^  retention  of  a 
sfJOniTc  or  of  gattze  in  Ihe  tstojoach  after  tlnal  closure  of  the  wound  should 
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be  ij  voided  (page  920).  'Vhv  imderlying  vossels  must  bu  ea  re  fully  giiardetl 
duriii;Lj;  separation  of  the  tumor,  and  the  conneetinir  tissues  separated  aod 
tied  singly  or  doubly  as  suits  the  l i re um stances  of  the  ease.  The  transverse 
mesocolon  should  he  respected,  as  injury  of  it  may  result  in  impaired  circu- 
lation and  gangreoi!  of  tlie  colon.  And»  too,  gangrene  of  the  eolon  may 
follow  division  of  the  omentum  at  the  greater  curvature  of  the  stomach 
(Fig.  1134,  fi,  a).  Deep  and  abundant  gauze  or  sponge  packing  is  impera- 
tively demanded  to  prevent  peritoneal  infection.  Small  strips  of  oiled 
iodoform  gauze  carried  around  (he  line  of  i;utiire  and  allowed  to  escape  at 
the  external  wound,  and  remaining  for  two  or  three  days  nntil  danger  of 
leakage  has  passed,  may  be  employed  (page  SMV).  The  introdijetit>n  into 
the  abdomen  of  sublimate  or  similar  solutions  should  rarely  he  practiced,  as 
the  use  of  absorlfent  gauze  and  hot  saline  solutions  are  cifually  serviceable 
and  much  less  dangerous. 

The  length  of  lime  required  in  many  operations  on  the  abdominal  con- 
tents, together  with  the  frc^pient  great  deiulity  of  tlie  patient,  Ijespeaks  a 
wise  selection  and  the  cautions  use  of  anaesthetics.  Chloroform  is  less  often 
followed  hy  vomiting  than  is  ether.  Nitrous  oxide  in  abdominal  operations 
re^piiring  extended  ami  careful  tecliniquc  is  highly  olrjectionable  because  of 
the  frequent  inahility  to  control  tlie  sjnismodic  movements  attendant  on  its 
use.  However,  the  primary  administration  of  nitrous  oxide  in  any  opera- 
tion for  the  amelioration  of  or  relief  from  gome  of  the  object ionahle  effeets 
of  ether  is  a  matter  of  quite  common  ]>ractice  in  large  towns  and  in  hospi- 
tals, and  offers  patients  an  escape  from  the  primary  irritation  and  some  of 
the  annoying  after-elTects  of  this  anaesthetic  A  more  extended  employment 
of  local  amestliesia  from  weak  solutions  of  cocain,  eucaiUj  holocain,  etc. 
(page  3V},  voL  i),  is  to  Ik*  encouraged.  In  fact,  much  of  the  work  on  the 
human  viscera  can  be  carried  on  without  ana'sthesia  with  but  little  annoy- 
ance to  the  [ailieuL  The  administration  of  mcirphin  hypodermieally  during 
Hie  latter  part  of  an  operation  under  ether  anaesthesia  permits  the  practice 
of  much  of  the  minor  and  final  steps  of  an  operation  without  further  use 
of  ether,  thus  siuirtening  considerably  the  period  of  ether  aduiinistration 
(page  2i).  The  free  utilization  of  the  hot  saline  solution  in  the  preven- 
tion and  treatment  of  shock  by  injection  into  the  cellular  tissue  of  the 
breast,  thigli,  etc.,  and  into  tlie  veins  in  urgent  cases,  is  of  significant  impor- 
tance in  abdominal  operations  (jm^rQ  121,  voh  i). 

The  !iemtirks.—V\\()Tevtmny  for  malignant  disease  is  contraindicated 
when  contiguous  tissues  are  involved  and  secondary  deposits  are  present, 
espt^cially  when  attended  with  restrieting  adhesions.  Infected  glands  and 
otlu^r  limited  involvements  .*^hou!d  be  renH>ved  when  practicable.  TIh'  abil- 
ity to  outline  the  tumor  before  laparatomy  is  strongly  suggestive  of  un  unfa- 
vorable outlook;  the  reverse  can  be  regarded  with  favor.  Therefore,  the 
scope  of  preparation  for  operation  should  comprehend  the  accepted  methods 
of  surgical  relief  for  the  conditions  as  ihev  mny  appear  on  exposure.  Thor- 
ougli  cleansing  of  the  stomach  and  rectal  stinuilation  are  the  essential  ele- 
ments of  routine  practice.  Kcclal  aliuu^ntation  alone  should  he  practiced 
for  the  first  two  or  three  days  aft*'r  the  ojicTation*  if  the  patient's  coDditiou 
will  permit.     In  the  instance  of  the  use  of  the  Murjdiy  button*  gastric 
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feeding  may  begin  at  an  earlier  date.  The  incisions  into  the  viscera  should 
correspond  with  each  other  in  direction  and  extent  as  nearly  as  practicable, 
to  facilitate  prompt  union  and  avoid  distortion.  Distorted  implantation 
and  joining  of  the  duodenum  with  the  stomach  and  irregular  union  of 
divided  borders  should  be  sedulously  avoided ;  all  should  be  joined  in  their 
natural  outline  with  great  care.  The  raising  and  removal  of  a  V-shaped 
flap  from  the  stomach  composed  of  the  sero-muscular  coats  only,  for  the 
purpose  of  narrowing  the  gastric  opening,  followed  by  suturing  of  the 
divided  tissues  with  each  other,  with  inversion  of  the  undivided  mucous 
coat,  is  recommended  as  a  safer  and  prompter  plan  of  action  than  a  com- 
plete division  for  the  purpose  (Billroth).  In  circular  union  the  internal 
employment  of  sutures  is  better  than  the  external,  and  should  be  practiced 
as  far  as  is  possible,  the  remaining  portion  being  closed  and  the  entire  line 
fortified  by  one  or  two  rows  of  external  sutures.  About  one  third  of  the 
line  of  implantation  can  be  united  by  the  internal  sewing  (Fig.  917) 
(Wolfler).  Twenty-five  or  thirty  round,  straight  cambric  needles,  each 
armed  with  Chinese  silk,  should  be  prepared  before  commencement  of  the 
operation  (Fig.  1131,  p).  Delay  in  procedure  for  the  purpose  of  thread- 
ing needles  is  an  inexcusable  sacrifice  of  time  and  human  vitality.  Kocher 
regards  a  continuous  suture  carried  entirely  through  the  borders  of  the 
wound  as  the  best  primary  suture  for  security,  control  of  bleeding,  and 
expeditious  work;  and  further,  that  the  use  of  clamps  adds  to  the  safety, 
facility,  and  dispatch  in  operation,  and  believes  that  no  danger  comes  to 
the  tissues  from  their  use  when  they  are  applied  only  with  needed  firmness. 
Jessett  advised  the  ligature  of  the  main  arteries  of  the  greater  and  lesser 
curvatures  of  the  stomach  (Fig.  1132)  just  outside  of  the  limits  of  the  dis- 
ease, thus  so  controlling  the  circulation  of  the  omenta  as  to  permit  the  liga- 
ture of  large  segments  of  the  greater  and  tearing  through  of  the  lesser 
omentum,  hastening  thereby  resection.  Kocher,  by  his  combined  method, 
operated  on  23  cases,  with  2  deaths.  Liicke  had  7  consecutive  recoveries  by 
same  means. 

The  Results. — Shock  and  perforative  peritonitis  are  the  most  frequent 
causes  of  death  associated  with  the  operation.  In  pylorectomy,  when  per- 
formed for  non-malignant  disease,  8  per  cent  died  from  the  operation ;  for 
malignant  disease,  25  to  53  per  cent,  according  to  different  estimates.  In 
59  cases  of  recovery  the  average  length  of  life  was  eleven  months  and  four 
days  (Richardson).  Of  130  eases  done  prior  to  1892,  the  rate  of  mortality, 
as  based  on  the  extent  of  the  adhesions,  varied  as  follows:  No  adhesions, 
50  per  cent ;  slight  adhesions,  60  per  cent ;  and  numerous  adhesions,  97  per 
cent  (Schramm).  According  to  later  estimates,  with  no  adhesions  the 
rate  of  mortality  was  27.2,  and  with  extensive  adhesions  72.7  per  cent 
(Wolfler).  Even  better  results  than  these  are  stated  in  rare  instances  in 
the  expt»rience  of  renowned  operators.  Mikulicz,  10  cases,  1  death.  Kron- 
lein,  29,  with  2  deaths. 

Mayo  practices  this  operation  in  the  following  prompt  and  efficient 
manner:  *     lie  divides  the  procedure  into  six  stages: 

♦  Annals  of  Surgen',  March,  1904. 
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77//'  Ojivralinn — The  Ftrsl  Sttuje. — ^Make  an  incision  \\\  \\\v  niedian  line, 
halfway  lj<^tvv€'en  the  eusiforni  anc!  the  nTtil)ilicn8,  of  sntticit^nt  Icngtli  to 
permit  of  the  iiitroduciion  of  two  lin^'ers  for  t^xpioratory  purposes;  close  the 
incision  at  once  {\i  ense  be  inoperable)  with  buried  non-absorbable  sutures, 
thus  permitting  the  patient  to  !w  about  at  the  earliest  possible  luoniont ; 
ritpidly  enlarge  the  opening  to  four  or  five  incbes  (if  operation  is  to  be 
done),  draw  the  borders  of  the  wound  apart,  exposing  the  gastro-fiepatic 


Flo.  1144, — Mayo's  method  in  pylnrr*i'tfiitiv.  The  iloittHl  Ijm^  sliouint:  lim-  of  in- 
ejsion  of  stomjirh.  rj^atyn?  of  vessels  at  ^rci*ter  curvature,  (lui^trohcpatic 
omentum  lij^iiturcHi  aiitl  sovt-rif^d^  dviodenurii  clamptHl.     (Seo  lymp^h  iiodfij  in  Fig. 

onientuiu  ;  tie  off  sutlicient  of  this  omenliim  to  escape  the  tumor,  clo^e  to 
the  liver,  thus  opernug  tbr  lesser  sac  (Fig.  1141),  pack  oil*  the  entire  area 
with  gauze  pads. 

Second  Siafjr.—T'w  between  two  ligatures  the  gaBtrie  artery  at  a  point 
below  the  cardiac  opening,  where  it  reaches  the  lesser  curvature;  tie  be- 
tween two  ligatures  and  divide  the  pyloric  artery  as  it  reaches  the  stomach : 
pms  the  fingers  beneath  the  pylorus  and  raise  the  gast ro-hepatic  omen- 
tum from  the  transverse  mesocolon  and  ligature  behind  the  pylorus  the 
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gastro-epiploica  dextrn  «»r  j^aslni'iluodennl  Mrlery;  tie  the  garttro-epiploiea 
sinistra  and  the  proper  amount  of  gastrn-wlic  omentum  between  two  liga- 
tures and  divide  thorn  between  tJie  ligatures. 

The  Remarks. — When  the  right  margin  of  the  omentum  becomes  con- 
gested from  venous  aljst ruction  incident  to  ligature,  it  may  be  wise  to  re- 
move it  to  prevent  death  of  tlie  part,  Vare  should  be  taken  not  to  include 
the  eoliea-media  when   ligaturing  the  gastro-coUc  omentum,  ainee  gan- 


Pia.  1145, — Miiyo'a  method  ia  pylorectomy  shtnv'ing  giiiilro-colic  ompntiiin  ligatured^ 
duodenum  clamped^  s«»venHl,  and  aicwwl.  Stoumt*h  clmj)pi*d  for  iiieisioii.  (Com- 
pare with  Fig.  1 1 33.) 

grene  of  the  colon  will  follow.     Ligaturing  the  vc8seU  as  indicalcnl  renders 
the  operation  almost  bloodless. 

Third  Stage.— houUy  clamp  the  duodenum  and  sever  it  with  cautery, 
a  fourth  of  an  inch  from  the  outer  blade,  ajid  follow  by  a  running  suture 
of  catgut  and  removal  of  the  clamp;  introduce  a  purse-string  sulure  three 
quartern  of  an  inch  Iwlow  the  stump,  turn  the  stump  inward,  tigliten  and 
tie  the  jjuture  (Fig.  1145) ;  grasp  with  a  Kocher  clamp  the  stomach  from 
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tlie  point  of  ligatun;  of  the  gastric  artery  above,  obliquely,  saving  as  much 
as  pOidble  of  the  greater  curvature;  apply  a  second  clamp  at  the  site  of 
th<^  iuinor  to  pni^vent  leakage,  and  sever  the  stoniaeli  with  cautery  a  quarter 
of  an  inch  from  the  first  clamp,  catching  the  border  of  the  stump  in  several 
places,  to  prevent  retraction  of  the  walls  from  the  grasp  of  the  forceps; 
remove  the  severed  portion  of  the  stomach  without  leakage  and  sew  the 
border  from  the  greater  curvature  to  tht*  lesser  and  back,  with  a  eat- 
gat   button-hnl«-  suture    (Fig.    114<3),   thus  preventing   hajmorrhage  and 


Fio»  1146. — Mayo'e  method  in  pvlorectomy.    Showing  mlonis  remove^l  and  stomach 
hein^  sutured  i^ath  clamp  in  position.     Duodenum  completed. 

leakage;  remove  the  clamp,  catch  all  bleeding  points;  and  turn  in  the 
line  of  8uture  by  Cushing's  right-angle  g^titch  without  undue  tension 
(Fig.  910). 

The  Hffnnrl'A, — Mayo  frequently  i\^i^  off  the  ga.'^tro-hepatic  otnentum 
aiul  i*uperior  vesselg,  doubly  clamps  and  divides  the  duodeimni,  thus  readily 
exposing  the  gastro-duodenal  arterj^  for  ligature.  Less  frequently  he  has 
U^gun  on  the  sound  end  of  the  stomach,  ligaturing  and  dividing  the  gastric 
and  ga8iro-epi|»ioica  .-iiuistra  vessels   ilrst.     The  first  plan  is  regarded  by 
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Mayo  as  the  Ixjtter,  esjiecially  when  atlhesion.s  are  present,  affording  more 
accurate  work  ami  better  exposure  of  the  parts. 

The  Fouiih  Stage. — This  step  consists  in  the  performance  of  gastro- 
jejunostomy  by  the  posterior  sntnre  method  or  the  anterior  Murphy  button 
method,  depending  on  the  time  at  the  disposal  of  tlte  operator  ( Fig.  1147). 

The  Fifth  Step. — This  step  consists  in  guarding  ogaini^t  infection  by 
means  of  gauze  pad??,  deep  and  [Superficial  layers,  the  former  not  binng 
disturbed  during  o[>eration,  the  latler  frequently  changed.    The  use  of  the 


Fro,   1 147.— Muyo'g  mpthod  in  pylnnMto!ny«     Showing  disease  remove<i  mid  giit(tro- 

jejvjnositoiny  finished. 

elamps  and  of  eautery  prevents  pyogenic  and  malignant  infections  re- 
8f>ectively.  C'areful  scrutiny  for  the  detection  of  hhvding  points  and 
cleansing  of  the  operative  field  is  followed  with  closure  of  thf  wound 
without  ilniinago,  except  in  the  instance  of  doubt  regarding  infeeti(»n, 
wlien  drainage  is  introduced. 

Th*'  Sixth  SiejK — If  the  patient  be  in  good  condition  little  or  no  shock 

attends  the  operation.    "Rut  if,  as  is  too  often  the  case,  the  patient  \m  in  a 

poor  condition,  shock  attends  anrl  should  be  treated  in  the  usual  manner. 

Alft^n  suggests  as  a  preventive,  spontaneous  saline  inject ioa*^  of  twenty  or 
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tliirty  oiiiieiAs  twice  per  dii'tju  for  two  or  tlirw  ihiys  protxp^ling  operation, 
tlms  replacing  the  fluids  iTiuoved  liy  Hie  disL*iisrd  j>roct'Ss- 

'ilw  Remarks. — ^ratient^  with  caiiwr  of  the  stomach  should  be  gotten 
out  of  bed  as  soon  as  pos^iible  to  prevent  still  greater  deprej^ssioiK 

Afk'r-trcfttmenL — Place  patient  in  bed  with  bead  and  irihoulders  raised 
on  pillows.  IliH'tal  alinu-ntation.  hot  water  bv  the  mouth  for  twelve  hours 
in  taljlespoonful  doses,  incn^ased  to  an  ounce  each  hour,  at  the  end  of 
thirty-t^ix  hours,  may  he  continuously  adndnistercd. 

The  Ht'sitlfs. —  Mayo  reports  41  personal  radical  operations  on  tlie 
pylorus;  37  for  cancer  and  4  tor  nicer.  Of  13  done  in  tbe  nuinner  just 
descrilx*d»  one  died.  Of  the  ricmaining  28  done  by  different  methods,  (>  died. 
In  the  last  eleven  of  the  *38  operated  on  by  the  preceding  plan,  no  deaths 
occurred. 

Pyloroplasty  (lleineke-Mikulicz),^Tlie  term  pyloro|dasty  is  a])plied  to 
the  operation  for  the  relief  of  stenosis  of  I  lie  pyloric  oriJiee  of  tlie  stomach 
resulting  from  non-malignant,  morbid  changes.  Preparatory  washing  out 
of  the  stouiaeh  need  not  b^  practiced,  if  to  do  so  will  cause  inuefi  distress 
to  the  patient,  as  the  contents  of  tbe  stonnich  can  Ik:;  made  to  gravitate  to 
the  cardiac  en<l  by  attention  to  the  position  of  the  patient.  In  other  re- 
spects the  preparatory  and  precautionary  measures  of  stinndation  and 
asepsis,  which  are  a<fdressed  to  abdominal  operations  for  debilitating  dis- 
ease, should  be  carefully  practiced. 

lltfi  fJiirmfiofi. — Make  an  incision  in  the  median  line  between  the  ster- 
num ajid  navel  two  to  four  inches  in  length;  draw  apart  the  twrders  of  thij 
wound  with  traction  sutures;  raise  the  pylorus  into  the  wmind  with  the 
thumb  and  fi n ge rs ,  se | j a ra t i n g  o r  st re t eh i ng  by  gentle  t r a c t i o n  a ny  op |>os i ng 
adliesions;  isolate  the  pylorus  from  contiguous  structures  by  aijundaid 
s[Kjnge  or  gauze  packing  so  completely  as  to  prevent  the  possibility  of  peri- 

t(meal  infection  from  escaping 
fluids;  nuike  a  longitudinal  inci- 
sion through  the  anterior  wall  of 
the  stomach,  midw^ay  between  the 
upper  and  lower  borders,  close  to 
the  pylorus,  sulllciently  large  to  ad- 
nrit  the  index  linger;  pass  the  finger 
through  the  oiieniiig  into  the  pylorus 
to  ascertain  the  presence  and  degree 
of  the  ohstruction ;  remove  the  finger 
and  extend  the  incisi»>n  outward 
directly  through  the  diseased  fiarts 
into  the  healthy  duodenum  (Fig. 
1148)  ;  draw  apart  (he  borders  of  the  wound  with  traction  sutures  carried 
through  the  entire  tlnckness  of  tlie  walls  at  the  middle  of  either  side  of  the 
wound,  thus  changing  the  outline  of  the  wound  from  a  longitudinal  to  a 
transverse  direction;  introduce  the  stitches  as  indicated  in  the  cuts  (Figs. 
1149  and  1150),  and,  if  practieable,  omit  the  tying  until  al!  are  in  place; 
add  to  the  interrujited  row  of  sutures  a  supplementing  continuous  one 
direct^^i  to  the  senms  coat  ordy  ;  cleanse  and  return  the  parts  to  tin*  normal 


Fui.  1148, — The  operation  of  pyloroplasty^ 
llie  Heinekr-Mikulir?.  method,  showing 
loagitutbnal  iiicision  of  structure. 
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iiito;   runiove   tJio   paekin^j;   ami   close  the   alMloinhuil    wound    in    {Up  usual 
manlier,  if  desirablo. 

The  Remark's. — Tlie  len^rlh  of  the  entire  ineisiou  is  about  two  inches. 
The  tisjiiies  of  the  borJers  of  the  lucision  may  l>e  so  rigirl  as  to  require  quite 
vigorous  immipulation  to  change  the  direction  of  the  wound  and  projjerly 
appose  the  Ijorders.  8pHtting  tlie  borders  of  tlie  liy|M.*rtrophied  tissues  along 
the  line  of  incision  so  as  to  form  a  nnisciilo-nuicons  tlap  within  and  a  sero- 
musenhir  one  without,  and  unitiuf^  Ihe  inner  ones  too^ether  willi  eontiouous 
eatgut  ami  tlie  outer  with  eontinuous  or  interrupted  silk  sutures^  is  advised 
by  Oreig  Smifk  in  cases  with  densely  thiekened  borders.    If  the  structure  be 


Fig.  1 1 4J>. — The  fiperation  of  pyloroplasty,  Fig.  1 150,— Tho  opiTation  of  iiyloroplaslv. 

Ihf  Hpinf»kp-Mikulii'7,  nioihmh  anowmg  the    Heiiieke-Mikuliez    mfihcMJ,    clc*any 

suturts  plaeetl  for  traaHverst*  approxi-  showing  union  of  UirdiTs  and  iricrensed 

nmlian  of  tht^  longitudinal  incision.  oapacitj-  of  duodermm. 

exceedingly  dense  and  unmanageable,  the  Incision  through  it  may  be  nuide 
of  a  diamond  shape  followed  by  removal  of  tlie  inelmled  part.  This  course 
niakt^  the  transverse  coaptation  easier,  as  can  Ije  readily  seen.  Greuj  Smilh 
regards  the  use  of  the  absorbable  tok.'  in  the  lumen  of  much  weight  in  the 
Cfises  eoniijliented  with  rigid  walls  of  limited  extent,  and  advises  that  the 
mucous  and  thi'  renuiining  coats  be  sewed  by  a  continuous  suture  independ- 
ently of  each  other,  lie  regards  this  appliance  as  imju>rtant,  k*cause  it 
furnishes  an  opening  from  the  outset  and  prevents  constriction  during  heal- 
ing. Oozing  only  should  l)e  cijntrolled  by  sewing;  other  forms  of  bleeding 
by  ligature.  If  infection  of  the  wound  has  taken  place  and  doubtful  cleans- 
ing be  suspected,  complete  closure  of  the  abdomen  should  be  sus]>ended  and 
iodoform-gauze  tents  inserted  for  two  or  three  days,  after  which  they  are 
removed  and  the  alidomen  closed. 

Finnep's  Method* — The  preparatory  ireatmeni  consists  in  cleansing  the 
teeth  and  nu:)nth  with  carbolic  solution  for  two  or  three  days  lx?fore  o|ier- 
at  ion  and  the  giving  of  sterile  food  and  drink,  with  irrigation  of  the  stom- 
ach the  night  and  morning  before  the  operation  with  boiled  water. 

The  Operalwn. — Make  the  abdominal  incision  through  the  right  rectus, 
six  or  eight  inches  in  length,  to  secure  abundant  room  for  prompt  action; 
carefully  protect  the  operation  Held  l>y  a  liberal  use  of  suitable  pads;  intro- 
duce a  traction  suture  into  the  upper  wall  of  the  pylorus  (Fig,  1151,  first 
step)  ;  introduce  a  second  into  the  anterior  wall  of  the  stomachy  and  a  third 
into  the  anterior  wall  of  the  duodenum,  each  12  cnu  (about  five  inchea) 
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from  till-  HrHt  one  intrmliHttl,  lliu^  indicating  the*  lowtT  <'nt1s  of  the  pro- 
posed duodenal  and  gastric  incisionsj  respectively;  make  the  tissues  tense 
by  pulling  upward  on  the  pyloric  loop  and  do^Tiward  on  the  remaining 
two;  suture  togeUier  with  a  ccuiiiiiuous  suture  (ur  mattress)  ii^  far  pos- 
teriorly as  jwssihlr  along  the  greater  curvature,  the  peritoueal  surt'aees 
of  the  stomach  and  duodenum  (  Fig.  1151,  second  step)  ,  introduce  an  ante- 
rior row  of  ftuturet*  (mattress)  (Fig.  1151,  third  step)  ;  leaving  the  ends 
long  and  nntioil;  collect  the  free  ends  together,  grasp  them  with  a  forei- 
[iressure  and  draw  them  upward,  also  separate  the  intervening  portions  in 
eitlter  direction  by  hooks,  so  as  to  freely  expose  for  incision  the  underlying 
tissues  as  indicated  in  the  cut  (Fig.  1151,  fourth  step);  make  a  horse- 
fihoo-sliHped  ineision  iK'tween  the  suturt*s,  as  shown,  into  the  viscera  con- 
cerned in  the  ojXTation ;  arrest  bleeding  and  carry  a  continuous  catgut 
suture  through  the  borders  at  the  posterior  side  of  the  incision  (Fig. 
1151,  fifth  step)^  thus  securing  better  apposition  of  the  cut  edges  of  the 
mucous  membrane;  arrange  properly  and  tie  the  anterior  line  of  sutures 
already  placi'd,  tlius  compleling  the  operation  unless  additional  Lenibert 
sutures  in  front  be  desired  (Fig.  1151,  final  step). 

*rhe  Commenis. — The  size  of  the  opening  can  be  made  to  correspond  to 
the  demands  of  tlie  case.  Adhesions  liolding  the  pylorus  in  abnormal  posi- 
tions should  Iw  overcome  as  fully  as  possible,  as  the  success  of  the  opera- 
tion depends  largely  on  tlie  freetlom  of  the  structures  at  the  pyloric  end  of 
the  stonuieh.  I'he  following  objections  to  the  Ibnnekc-Mikulicz  operation 
(except  the  second)  an-  thought  to  be  overcome  by  this  method  i 

Ist.  Its  inapplicability  in  cases  of  extensive  and  firm  adhesions  about 
the  pylorus. 

2d.  Its  inapplicability  in  the  presence  of  semi-active  ulceration. 

3d.  Tlic  liability  to  recurrence  of  the  stricture  due  to  contraction  of 
the  scars. 

4th.  The  inability  to  obtain  good  apposition  on  account  of  the  rigidity 
of  the  walls  (^f  the  stomach  and  duodenum. 

5th.  The  on t let  of  tlu^  stomach  is  not  placed  at  the  most  dependent 
portion,  hence  in  the  prt^senw  of  motor  insutliciency  the  aid  of  gravity,  in 
emptying  the  stomach  is  lent.  Scar  tissue  may  be  removed  during  oper- 
at  ion. 

Tltf"  AfieT'ireatmrnt. — Nothing  should  be  given  by  mouth  for  the  first 
thirty-six  to  forty-eight  hours;  for  the  first  twenty-four,  enemata  of  salt 
solution  ami  cotfw  are  given  every  five  hours,  after  which  they  are  alter- 
nated with  nutritive  enemata  and  on  the  second  and  third  day  albumen  in 
teaspoonful  dosts  is  given,  followed  iiy  broths  and  milk  if  well  borne. 

Patients  are  encouraged  to  turn  from  side  to  side  and  to  be  proppi-d  up 
in  bed  quite  soon. 

Finney  n'ports  five  cases  of  his  own,  four  of  which  were  entirely  satis- 
factory, and  one  of  a  too  recent  date  to  speak  of  the  final  outcome. 

Thf  Grnprnl  Ikeanlh, — The  general  rate  of  mortality  of  the  operation 
is  abmit  21  per  cent.  Better  results  than  this  (7  per  cent.  Carle)  are  re- 
ported at  a  late  date.  The  final  outcome,  though  not  entirely  satisfactory, 
is  much  superior  to  that  of  divulsion  of  the  stenosis.     Formerly  the  sim- 


J 


purity  of  the  operation  and  its  camparatiTely  low  rate  of  morUility  com- 
mended highly  the  practice,  but  the  latter  derelopment  of  gastro-c*nteros- 
lomy  supplemented  by  the  Murphy  button^  and  the  fieklenese  of  the  relief 
of  the  former,  have  |ps?4^n<Ki  its  favor  with  most  surgeons. 

DiTUlsioii  of  the  Pylorus  (Loreta).— Larfia'*  operation  is  applicable  to 
non-malignant  stenosis  only,  and  can  he  aocomplkbed  by  digital  or  instru* 
mental  force. 

7'he  Operation. — ^The  operation  is  similar  in  all  essential  points  to  that 
of  pyloroplasty  until  after  the  stomach  is  incised  longitudinally  or  vertically 
imide  the  !?eat  of  the  stricture.  Then  introduce  the  index  and  middle 
fingers  of  the  right  hand  into  the  stomach;  push  slowly  and  with  care 
through  the  stricture  the  end  of  the  middle  finger,  steadying  the  pylorus 
with  the  thumb  and  finger  of  the  left  hand  applied  without;  raise  upward 
the  pylorus  with  the  middle  finger  and  insinuate  cautiously  the  index 
finger  by  the  side  of  the  middle,  carefully  observing  if  dangerous  tension 
be  made  on  the  outer  coats  of  the  gut;  introduce  the  ring  finger  care- 
fully by  the  .side  of  the  two  already  inserted,  if  the  act  be  consistent  with 
the  mainteuunce  of  the  integrity  of  the  wall  of  the  viseus;  withdraw  the 
fingers  from  the  strietured  part  in  the  order  introduced,  and,  after  a  brief 
period,  reinsert  in  like  manner  as  before,  noting  if  undue  resiliency  of  the 
stretched  tiBsnes  be  present.  If  the  caliber  remain  dilated  to  a  proper  degree, 
withdraw  the  fingers  from  the  stomach.  If  undue  resiliency  cause  objec- 
tionable closure,  further  stretching  is  made  by  a  reintroduction  and  separa- 
tion of  the  fingers  before  the  final  withdrawal.  On  withdrawal  of  the 
fingers,  observe  through  the  opening  if  active  bleeding  of  ruptured  tissues  be 
present.  If  wl  introdue*'  into  the  dilated  channel  the  index  finger,  while 
covered  with  asejjtic  gauze  saturated  with  a  hot  sterile  saline  solution,  and 
hold  it  there  for  a  time  while  firm  circular  compression  is  made  upon  it 
from  without.  After  the  arrest  of  bleeding,  close  the  opening  into  the 
Btomach  by  tiewitig  in  the  manner  usual  in  scn>muscu]ar  strictures,  Ke- 
move  thi*  packing,  cleanse  tlie  parts,  and  close  the  abdomen  carefully,  unless 
fear  of  infection  sanctions  the  temporary  use  of  gauze  tents.  Tlie  final 
dresi^ing  is  then  applied,  and  the  patient  nourishtHl  by  the  bowel  for  the  first 
thrw  or  four  days,  after  which  light  fluid  food  in  small  amounts  is  given 
by  the  mouth;  solid  fond  is  not  taken  be  fore  the  tenth  or  twelfth  day.  In* 
Strumental  dilatation  offers  no  advantages  over  the  digital,  unless  the  stric- 
ture be  too  small  to  admit  the  end  of  the  finger.  In  such  cases  the  use  of 
instruments  should  precede  that  of  the  fingers  and  cease  when  the  finger  is 
safely  available  for  the  purpose. 

The  Jiewarks. — The  normal  pyloric  orifice  will  admit  quite  readily  the 
extremity  of  an  ordinary  sized  index  linger.  The  pylorus  may  be  l>ound 
down  more  or  lesa  immovably  by  adhesions  and  somewhat  obscured  by 
diseased  stnietural  ehangeg.  The  gastric  incision  is  made  vertically 
or  longitudinally:  the  fnririer  is  thought  to  be  attended  with  le.^s  ha?mor- 
rhage  and  is  made  by  cutting  with  scissors  a  longitudinal  fold.  rais4'd  with 
the  thumb  and  fingers.  (Vmiplete  isolation  of  the  pylorus  from  the  perito- 
neal cavity  by  gauze  or  sponges  should  precede  the  opening  of  the  stomach. 

The  Prfirautioth*t.—T]w  usual   precautions  against  infection   from  the 
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escape  of  gastric  fluids  mii&t  be  practiced.  Force  sliould  Im?  cautiously  em- 
ployed and  the  pyloric  structure  carefully  observed  to  detect  the  presence 
of  ruptiireg,  which  sboidd  not  be  lightly  treated.  All  haemorrhage  should  be 
arrested  and  luciTatious  repaired  Uy  sewing  before  final  closure  of  the  ah- 
<loiniual  wniind.  Cautious  dilatution  is  necessary,  as  in  some  instances 
unsuspected  tissue  ehanf^'cs  may  permit  extensive  rupture  as  the  end  of  the 
finger  is  being  forced  into  the  stricture*  If  the  stonmch  Ije  greatly  dilated, 
the  location  of  the  pyloric  opening  may  l>e  di^rieult  and  perhaps  impossible. 
In  this  instance  pyloropliisty  m\  preferably,  imstro-enterostomy  should  he 
practiced  at  once,  if  the  patient's  condition  will  permit:  if  not»  gastrostomy, 
with  subsei|ucnt  gastrci-euterostomy  should  be  considered.  The  attempt  to 
force  the  end  of  the  finger  Ihroutrh  a  too  small  constriction  should  give  way 
to  the  primary  use  of  a  small  catheter  or  bougie^  for  obvious  reasons. 

Thc  Results. —  lifemorrhage,  ru[»ture,  and  shock  are  common  causes  of 
death  from  the  operation.  Return  of  the  stricture  is  always  to  he  feared, 
the  same  as  in  urethral  stricture  when  treated  on  similar  principles.  Ob- 
structive symptoms  have  returned  in  rare  instances  within  a  wvak  after  the 
operation.  The  general  rate  of  mortality  a|>]>ears  to  be  from  33.3  (  Kinui- 
cutt  and  Bull)  to  4(»  per  cent  (Barton  ),  which  seems  much  tt>o  high  for  the 
apparent  magnitude  of  the  operation.  At  all  events,  the  high  death  rate 
and  the  uncertainty  of  cure  do  not  inspire  unbiased  judgment  in  its  favor, 
especially  when  pyloroplasty,  and,  better  still,  gastro-entcrostomy,  are  aller- 
native<. 

Dilatation  of  the  Cardiao  Orifice. —  Dilatation  of  this  opening  has  kxm 
practiced  not  infrequently  w^ith  success  for  the  relief  from  stricture  there 
and  also  at  the  lower  ptirt  of  the  (esophagus.  The  description  of  the 
technique  will  be  found  under 
the  treatment  of  a?sophageal 
stricture  (page  i\12,  vol.  i). 

Gastroplasty.  —  In  gastro- 
plasty the  priori |)les  and  meth- 
ods of  action  utilized  to  wver- 
corae  the  constricted  portion  of 
the  stomach  are  identical  with 
those  employed  at  the  pylorus 
for  a  similar  purpose. 

The  Operation. — Make  an 
incision  through  the  anterior 
wall  of  the  &t<unach,  in  the  long 
axis  of  the  deformity,  extend- 
ing  an  inch  or  so  beyond  t!ie 
limits  of  the  constrtetion  at 
either  end  (Fig.  1153)  j  con- 
vert this  incision  into  a  trans- 
verse incision  by  bringing  togiMluT  \Uv  unds  (  Fig.  1152,  a')  with  the  mat- 
trt*ss  suture.  Cases  not  amenal«lc  to  this  measure  can  he  treated  by  gastro- 
gastrostomy,  gastro-enterostomy  of  vnUw  or  both  pouches,  and  by  partial 
gastrectomy  (Fig.  1153). 


Fio,  1152, — Tht  opemtion  of  gastro plasty. 
a.  The  inrisicm.  n\  The  unioa  by  tmna- 
vt'rsc  ttppfj«*ition. 
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The  Remarks. — If  easy  adjiistoient  can  bu  madi",  a  continuous  suture, 
including  all  of  the  coats  of  the  stomach,  may  be  introduced,  followed  by 
a  scn>nHi8eu1ar  superficial  one. 

It  mav  l>e  necessary  to  dissect  away  i^omc  of  the  cicatricial  tissue  in 

order  to  pro]>erly  adjust  the 
borders.  The  frcH:'r  the  incision 
the  less  is  the  liability  of  subse- 
quent contractions. 

The   Remarks. — Watson  re- 
ports  17  cases,  with  3  deaths. 

Gastro-gastrostomy  ( Gastro' 
anaalom os ( ,s ) . ^  1 1 a s t r o -ga s t ros- 
tnmy  i*^  ]>raeiieed  for  relief  from 
the  intlietion  of  Iiour-glass  con- 
traction of  the  stomacth  Wolf- 
!er,  through  an  incision  in  the 
ninlian  line  and  witti  asefitic 
pirrautions,  exposed  the  de- 
funued  stomach,  and  made  an 
opening  of  ample  size  to  afford 
ready  transmission  of  the  eon- 
lents  of  the  organ  into  eaeti  of 
llic  poyclies,  corresponding  as  nearly  as  practicable  to  the  greater  curvature 
(Fig.  1154).  He  united  together  tlie  corresponding  borders  of  the  o|)cn- 
ings  by  means  of  his  characteristic  method  of  sewing  (page  757,  Fig,  91(») 
similar  viscera,  and  tlms  relieved  the  patient  from  the  clTecls  of  the  in- 
firmity. 


Fig.  1153, — Pariinl  gastn^ftorny  for  deformity 
of  skjintich. 


Fio.  1154. — Thf  opemtion  of  gaatro-gastroetomy,  W6lfler's  uiethod,  showing  the  cor- 

respondinp^  openingB. 
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FiiJ,  1  I5<i. — The  opt'niticjn  of  giLstro-giistrostomy, 
Wat^ciii'!?  UH'lhwt  showing  dotted  yutJines  of 
aiJiustornoUid  openings. 


The  Results. — Apparently  t^ix  instanws  of  this  method  of  practice  are 
noted,  all  but  one  of  which  recovered  from  the  operation^  and  remained 
well  some  months  substxiuently, 

Walmr},  at  a  more  reeent  date  and  in  a  morr  dixi^led  case  of  contrac- 
tion (Fig.  115<i),  prui'tieed  the  following  plan:  The  two  pouches  were 
folded  upon  each  other,  and 
the  corresponding  borders  of  a 
limited  area  of  ihu  itppuH'd  sur- 
faces were  sutured  together 
(Fig.  1157),  the  mituret^  at  eaeb 
end  of  union  remaining  long  to 
indicate  the  lines  of  sewing 
if,  f,  f).  The  anterior  wall  of 
the  anterior  i»oiieh  was  then  in- 
cited longitudinaiiy  {g,  (j)  at  a 
point  opiMjsite  to  the  previously 
united  surfaces,  thus  afford ing 
opportunity  for  division  of  the 
contiguous  wails  of  the  apposed 
pouches  at  a  point  within  the 
cireumseril>ed  area  of  sewing. 
The  anterior  incision  was  then 
closed,  the  remaining  extrem- 
ities of  the  long  sutures  were 
cut  off  short,  and  the  borders  of 
the  abdominal  wound  united  in 
the  usual  manner.  The  result 
in  this  instance  was  satisfactory 
in  all  respects.  Watson's  ab- 
dominal incision  is  not  unlike 
WoHlers, 

The  Remarks,  —  If  pyloric 
obstruction  is  present  in  these 
cases,  gastro-enterostomy  is  in- 
dicated, and  preferably  at  the  cardiac  pouch.  Weir  regards  double  gastro- 
enterostomy as  preferahh'  to  gastro-gastrostomy  in  these  cases.  In  the  in- 
stance of  adhesions  preventing  the  apposition  characteristic  of  the  latter 
method,  the  former  should  l>e  practiced.  About  17  i>er  ctmt  die  from  the 
ojjeralion.      Wntson  n^ports  17  cases  with  3  deaths. 

Gastroplicatioil. — The  operation  of  gastroplication.  also  called  gastror- 
rhaphy,  consists  in  dinnnishing  the  size  of  a  perirumr^itly  dilated  stomach 
by  doubling  in  a  portion  of  the  wall  and  suturing  together  the  apposing 
surfaces. 

Birrher,  after  carefully  empt\Hng  and  washing  ont  the  stomaclu  made  an 
oblique  incision  over  the  cardiac  portion  of  the  organ,  six  inches  in  length, 
parallel  with  and  about  an  inch  and  a  half  to  the  right  of  tlu*  cartilages  of 
the  ribs.  Tlinmgh  this  incision  the  peritonaeum  was  exposed  and  opened 
wi(h  strict  aseptic  precautions.  The  edgi's  of  the  wound  were  drawn  asunder, 


Fig  .  1 1 57. — ^The  optTation  of  pa>(l  ro-gastrostomy, 
Wataon's  tnethtwi  a,  G^Htiphagus.  r.  Car- 
diac!  end  of  iittonuwh.  f.  Pyloni».  fi,  Con- 
stricted portion.  /,  ft  /.  Ends  of  loiiR  su* 
turos.  g^  g.  Sutured  incision  through  anterior 
wall. 


Fi«.  1159; — The  ojM^mtion  of  pifitnjplication,  Fan  la  r.^  ttu'tliiKL     Ixm^itiMliiial  tn^€tion. 

mve     Thr  paticnl  was  iiourlslii'Ll  by  tho  bovvt^  for  six  (Jiiyi*,  was  ii|>  on  the 
(wi'lftli,  luid  limbic  an  uneventful  recovery  {Fig.  1159). 

Weir,  withnut  knowledge  of  Bireher*]?  aeliievement,  practiced  ^^astropli- 
eation  on  a  patient  on  whom,  twenty-severj  inonthi^  lx*fore^  a  suect^seful  ante- 
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rior  gastro-enterostomy  had  l«en  done  hv  himself  for  relief  of  pyloric  steno- 
sis. Weir  opt'iK-d  the  abdoini-n  in  i\w  line  of  Ute  oM  cicatrix  for  fivt?  inches, 
drew  apart  the  borders  of  the  ofieuiiig,  seized  the  stonmch  and  pulled  it  up 
out  of  the  wound  as  fur  as  practicable,  grasped  the  greater  curvature  and 
broke  up  the  adhe^iont^  that  prevented  its;  propter  upturning.  Midway  be- 
tween the  greater  and  les.^er  eurviiture.s  pressure  wa>  made  on  tlie  anterior 
gurface,  in  the  long  nxh  of  the  organ,  with  a  sound  snttieient  to  eaust.*  at 
either  side  longitudinal  ridge*  of  the  Btoniaeli  wtdl,  which  were  united 
together  over  the  sound  for  six  or  eight  inches  with  interrupted  silk  sutures, 
inefuding  the  sero-tnuscular  coats.    Additional  rows  of  sutures  were  applied 


Fig.  I  IflO. — Vk^fttk  s  mrthod  of  |>fTftmnirig  |!;astn>pex>%  r.  the  first,  </,  the  second*  f ,  the 
third  row  of  sutures,  a,  Ik  Lines  of  mcibian  for  rcmovul  of  ulcers  from  lesser  and 
gri*ater  cur\'ature8  respectively. 

succesaively,  each  in  a  similar  manner  to  the  first,  thereby  forming  a  double 

fohl  of  the  stomach  eijual  in  wifltfi  U^  that  of  tfie  hand.  The  after-treat- 
nient  of  this  patient  mm  not  dissimilar  fn^n  that  of  Bircher's,  and,  like 
his,  made  a  prompt  recovery*  Two  or  more  plaits  rnay  be  made  for  the 
puqM»N\ 

ifoyniluin  applied  to  the  sero-musoular  coats  of  the  anterior  wall,  from 
the  cardiac  to  the  pyloric  extremities  rif  the  orgnn,  a  seri(*s  of  purse-string 
sutures5»  which  when  tied  caused  suHieieiit  in  rolling  of  the  wall  to  reduce  the 
stomadi  to  suitable  dimensions.  The  eonse«|uent  hulgings  at  either  end 
wen*  so  *•  rotindcfl  olT  "  by  melius  of  ntlier  sutures  as  I-*  n.  r  -^ntline 

of  the  organ.     This  patient  had  an  uneventfnl  reeovei j  tirrn! 
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the  anterior  and  pogterior  walls,  using  over  two  hundred  sutures,  and,  not- 
withi^tiinding  the  k^iigth  of  (lie  proccdur*^*,  the  patient  made  a  satisfactory 
reeoverv. 

The  Remarks, — The  utility  of  thit*  operation  is  as  yet  uncertain,  except 
perlmps  in  those  cases  in  whrch  relief  h  not  afforded  by  pyloroplasty  or 
frastr<Mjutero:>turMy,  and  in  the.^e  eases  final  outeome  is  n*>t  yet  established. 
This  ojM^ration  should  not  Ix?  done  in  ea^es  while  suffering  from  ol»strnetion 
at  the  pylorus.  The  use  of  gastroseopy,  gastrodiaphany  (translumination), 
and  skiagraphy  i&  important  in  recognizing  structural  ehanges  of  the  stom- 
ach. Eifihorn\^  pbin  of  translymination  is  serviceable  in  locating  the  eurva- 
hires  (if  the  organ  ami  determining  the  presence  and  extent  of  nLMjplasmatic 
and  other  kinds  of  thickening  of  the  anterior  snrfaee.  Robson  re|M)rt8  28 
opt*ration6  with  2  deaths.     The  death  rtiie  trf  t!ie  operation  is  7  per  eent. 

Bf^tfca'f^  Method  * — Bcfjfm  accomplishes  the  purpose  by  means  of  a  pli- 
cation of  the  gastro-hepatie  and  gafttro-s]»!enie  ligaments  in  the  following 
manm-r  (Fig.  1160),  Three  rows  of  stitches  are  applied,  each  over  the 
other  in  nntnerieal  onler,  as  exhibited  in  the  illustration.  This  kind 
of  practice   sliould    be    better  than   that   which    attaches   the  storaach   to 

tlic  abdominal  wall»  since  the  for- 
mer arts  by  shorti'ning  the  natu- 
ral suspending  structures  of  tliu 
stomach. 

Bier  not  only  shortened  the 
suspending  ligaments,  but  sewed 
the  )Hlori€  end  of  the  stomach  to 
the  capsule  of  the  liver,  and  the 
lesser  curvature  to  the  left  lobe  of 
I  he  liver, 

Dtuf't   passed   one   c^ontinuous 

fine  silk  suture  from  right  to  left 

through  the  liorder  of  the  ahdom- 

jH  ;> V'   "^^^■^■^■^^  W  \  ^^^^^^   incision^  inchnling  the  peri- 

jfJjU^-  I  I      r   1^^^ ■  ^   \         f^^naMim,  then  through  the  serous 

ilSKk  '^      ^      1     ]         \i  \         '^^^'^   muscular  coats  of  the  stoni- 

'^''^^tt  ^^      ^^^  y\        at'h  near  the  lesser  curvature,  fol- 

•  fl^A^  H  '1        lowed   by  two  additional  vertical 

ill^^V^.  A  '{|        snturc^s  connecting  points  on  the 

^^^^  '  lesser   curvature   of    tlie   stomach 

with  tlic  parietal  peritonanim  op- 
posite, left  intact  for  that  purpose 
(  Fig.   1 1  *1 1  V.    finally    going    out 
lbr<Higb  the  peritontvum,  muscle,  and  fascia  of  the  aljdominal  walk 

Davis  attached  the  lesser  onicntuni  along  n  line  near  tiie  lesser  curva- 
ture of  the  stomach  to  the  parietal  ])erttonjeum. 

Roimng  passed  from  right  to  left  three*  horizontal  rows  of  sutures,  as 
indicated  in  the  ilhistrnlion  (Fig.  11  f)'^),  through  the  mnsirultvserous 
structures  of  the  anb  rior  wall  of  tlu'  stonmeh,  placing  the  first  row  just 


Fig. 


ilOK — Durel/s  rnt'thod  of  (M^rforming 
giistropexy. 
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below  the  lesser  curvature:  the  second  about  an  inch  below  the  first,  and  the 
third  about  an  inch  and  a  quarter  below  the  second,  with  the  ends  passing 
through  the  abdominal  walls  at  opposite  sides. 

The  anterior  surface  of  the  stomach  and  the  peritonaeum  below  and 
near  the  xiphoid  cartilage  were  scrubbed,  the  ends  of  the  ligatures  were 
united  and  tied,  the  abdominal  opening  was  closed  above,  bringing  the 
anterior  surface  of  the  stomach  in  firm  apposition  with  parietal  peri- 
tonaeum. 

The  sutures  remained  in  place  for  three  weeks. 

The  Remarks. — We  are  disposed  to  regard  with  disfavor  any  operative 
method  that  distorts  the  stomach  at  the  outset  or  may  thereafter  cause 


Fig.  1162. — Rovsing's  method  of  performing  gastropexy.     a,  h,  c.  The  three  sutures. 

distortion  bv  unecpial  or  unreliable  support  of  the  organ.  The  operation 
that  meets  the  in(lication  by  shortening  the  normal  suspending  ligaments, 
will,  if  reliable,  best  fulfill  the  re<|uirements. 

The  Results. — Sc^venteen  eases  are  reported;  none  died  of  the  opera- 
tion; nine  were  done  by  fixing  the  stomach  to  the  anterior  alxlominal  wall; 
the  oj)erators  report  improvement  in  the  general  condition  of  all  the 
patients;  eight  were  done  by  shortening  of  normal  suspending  ligaments; 
in  seven,  permanent  relief  resulted,  and  in  one  tlie  ultimate  result  is  unre- 
corded. There  seems  to  be  no  doubt  that  much  relief  is  afforded  by  these 
measures;  sufiieient  at  all  events  to  prompt  the  effort  in  suitable  cases;  if 
floating  kidney  coexist,  it  should  k'  remedied  if  possible  at  the  same  time. 

Gastrectomy. — The  tonw  gastrectomy  relates  to  the  removal  by  cutting 
of  the  whole  or  of  any  part  of  the  stomach,  tlierefore  partial  and  complete 
gastrectomy  are  proper  cx|)ressions. 

Partial  Gastrectomy. — The  removal  of  a  limited  portion  of  the  stomach 
for  the  cure  of  uker,  tumor,  etc.,  comes  under  this  heading. 
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Gastric  Ulcer.— It  i.^  eslhiuitid  tliut  gnstrie  uk-er  iK.'Curs  in  from  4  to  5 
per  rent  of  ilie  eutim  population  (Ewald),  and  thiit  the  rate  of  mortality 
frojii  perfonition  and  Jist'iiiorrtingo  is  (i.T),  and  3  to  4  per  ami  res|x^dively, 
A  kiiowledjie  of  iJu'  usual  situiition  of  ^;i>trie  uleer  and  of  llin  most  fiwjueiit 
H4^at  of  disastrous  involveutrjit  is  of  ^rreat  ioiportanie  in  dtUceting  the  lesion 
and  detenninin;^  the  progno.sis.  In  7\Kl  rases  analyzed  l>y  Welch,  it 
ui|jpeared  that  the  lesser  curvature  was  invadeil  in  3G,8  per  cent,  the  poste- 
rior wall  in  29.(>,  the  pylorus  in  12,  the  anterior  wall  in  8.7,  the  cnrtlia  in 
1J.3,  the  fundus  in  3.7,  and  tlie  greater  curvature  is  3.4  })er  cent  of  the  cases. 
It  is  exceedingly  ini|wrtant  to  note  the  facts,  that  although  ulcer  of  the 
posterior  snrfaec  of  Ihe  stoinaeh  is  three  and  a  half  times  more  frequent 
than  at  the  anterior  surface,  perforation  hapiiens  much  uftencr  and  is  more 
acutely  dangerous  at  the  anterior  than  at  the  posterior  aspect  of  tlie  organ. 
lirinifiit  estimates  that  posteriorly  'i,  anteriorly  So,  at  the  cardiac  end  40, 
at  the  ])ylorus  10,  and  at  the  lesser  eurviitnre  18  in  every  100  perforate. 
In  view  of  the  companitivc  relations  of  the  seats  of  perforatirm.  Keen  em- 
phasizes the  wisdcuu  of  a  nicthodical  search  for  the  lesion,  '*  iK'ginning  first 
with  the  anterior  wall,  next  the  cardia,  then  the  lesser  curvature  to  the 
pylorus,  and  ending  the  search  with  the  posterior  wall."  Inasmuch  as 
two  or  more  ulcers  are  present  in  a  fifth  of  all  the  cases,  the  detection  of  a 
single  perforation  should  suggest  the  ]irescnce  of  still  another  where  pcr- 
f«iration  is  impeuiling  or  e<rmplrte.  Acute  ulcers  are  frequently  multiple, 
and  the  chronic  are  rarely  single.  When  diujdenal  ulcers  are  present,  gas- 
tric ulcers  arc  rarely  ahsent.  Duodenal  ulceration  is  limited  to  the  first 
two  or  three  inches  of  the  duodenum,  the  ulcers  l*eing  side  by  side  or  oppo- 
site to  each  other.  From  six  (Hauser)  to  sixty  (Mayo)  per  cent  of  the 
cases  of  cancer  of  the  stomach  arc  preecdcd  for  a  longer  or  shorter  period 
hy  the  history  of  gastric  uh-er.  Usually  the  ulcer  iicrforates  into  the 
greater  peritoneal  cavity  (Fig»  1078,  c),  causing  early,  pronounced,  and 
extensive  peritonitis.  Sometimes  it  op^ns  into  the  lesser  peritoneal  cavity 
(Fig.  1078,  b),  producing  h'ss  pronounced  manifestations,  but  often  fol- 
lowed by  nhscess  of  the  suhohrenic  type. 

Operation  for  Perforated  Ulcers. —The  indications  for  treatment  are  seli- 
evitlen!  and  shrndd  he  carrieil  into  cITeet  without  delay.  Nothing  whatever 
should  he  introduced  into  the  stomach  except  perhaps  the  tulx*  of  a  pump 
when  the  organ  is  filled,  to  remove  the  contents,  which  should  Ix^  carefully 
done  without  flushing.  Under  chloroform  anaesthesia  (page  28,  vol.  i)  make 
an  incision  in  the  median  line,  or  vertically,  invading  the  rectus  to  the  left 
of  this  point,  as  may  seem  best  at  the  time,  enlarging  it  transversely  to  the 
left  when  reipiired  for  Ix'tter  exposure  and  treatment  of  the  cardia,  ojx'U  the 
fXTitonjcum  freely,  scfmrate  widely  the  borders  of  the  wnund  with  retractors 
and  expose  the  operation  field  to  a  strong  acetylene  light. 

The  opening  of  the  p<?ritona?um  is  sometimes  attended  with  the  escape 
of  gas  and  fluids,  confirmatory  at  once  of  perforation.  If  extravasated 
fluids  Ix'  ])R'sent  tliey  should  he  wiped  away  carefully  before  further  manip- 
ulation is  attempted,  and  as  search  is  nmde  they  are  removed  as  fast  as  they 
appear  to  prevent  infection.  If  fluids  are  not  present  or  are  of  small 
amount  and   circumscribed,  the  prospcts  are  eorresixmdingly  favorable. 
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In  either  instance  the  contiguous  tissues  shouhi  he  carefully  protected  hy 
gauze  pads  or  flat  sponges  hefore  the  stomach  is  handled.  Examine  closely 
and  cautiously  the  anterior  surface  of  the  stomach,  utilizing  as. guides  to 
the  defect  escaping  fluids,  deepening  areas  of  congestion,  adherent  lymph, 
and  the  sense  of  induration  indicative  of  the  hase  of  the  ulcer.  The  liver 
should  be  raised  upward,  the  stomach  pulled  downward  and  forward  by 
gentle  traction  on  the  omentum,  and  adhesions  cautiously  broken  up  when 
necessary  for  complete  observation.  The  opening  is  securely  controlled 
by  pressure  or  plugging  as  soon  as  discovered,  the  parts  are  thoroughly 
cleansed  by  wiping,  and  the  stomach  is  raised  well  up  into  the  wound, 
isolated  still  more  with  gauze  pads,  etc.,  and  repair  is  made  by  either  of  the 
following  methods : 

Inversion  of  the  borders  of  the  jx^rforation  and  closure  of  the  opening 
with  one  or  two  rows  of  Ijcmbert  sutures,  tlie  same  as  in  typhoid  ulcer  (page 
877).  The  Ilalsted  suture  is  especially  serviceable.  Care  should  be  taken 
to  invert  the  entire  ulcer  and  provide  at  its  border  tissues  of  sufficient 
strength  to  permit  of  firm  and  secure  union.  Excision  of  the  ulcer  length- 
ens the  time  of  the  operation  without  a  commensurate  reward  in  the 
majority  of  instances.  Careful  search  should  ha  made  to  detect  the  pres- 
ence of  a  second  perforation,  and  the  indications  of  a  prospective  one  before 
the  stomach  is  returned  to  the  abdomen.  In  some  instances  it  is  exceed- 
ingly difficult  to  locate  the  opening  because  of  its  small  size  or  obscure 
location.  An  ulcer  of  the  posterior  wall,  when  otherwise  inaccessible  to 
examination  because  of  adhesions,  may  be  detected  through  the  anterior 
wall  by  the  finger.  In  an  instance  of  this  kind  K lister  oj)ened  the  stomach, 
cauterized  the  ulcer,  and  then  performed  gastro-enterostomy  with  a  suc- 
cessful issue. 

When  it  is  impossible  Ix'rause  of  tliickness  or  rigidity  of  the  walls  of 
the  stomach,  or  the  ])resonce  of  resistant  adhesions,  or  the  size  of  the  open- 
ing, to  apply  the  preceding  method  of  cure,  that  of  liarker  and  Dalziel  may 
be  utilized.  After  excision  of  the  ulcer  the  borders  of  the  mucous  mem- 
branes and  the  deeper  structures  are  brought  into  contact  with  each  other 
independently  by  sutures.  In  the  two  instances  in  which  this  plan  was 
practiced  prompt  recovery  ensued.  Kern  suggests  that  greater  security 
might  be  obtained  by  supplementing  the  line  of  union  by  the  omental  graft 
of  Senn.  In  a  case  of  this  kind  having  a  perforation  three  inches  in  diam- 
eter with  indurated  borders,  making  sewing  impossible,  Bennett  plugged 
the  o|)ening  with  omentum,  which  he  fixed  in  place  at  the  borders  with  four 
or  ^VQ  sutures  and  ovcrhipped  the  whole,  as  far  as  possible,  with  Lembert 
sutures.    This  patient  made  a  ])r()m])t  recovery. 

Braun,  in  a  case  of  perforation  in  which  the  borders  of  the  opening 
could  not  Ix^  sutured  tog(»ther,  nor  to  the  abdominal  wound  lx»cause  of  their 
thin,  fragile,  and  highly  vascular  state,  patched  the  oi>ening  with  omentum 
by  interrupted  sutures  and  performed  gastro-enterostomy.  This  patient  left 
the  hospital  in  five  weeks  and  a  half  *^  free  from  trouble." 

HatcnnL  in  a  case  of  collapse  from  perforation  and  in  which,  lx?cause  of 
great  infiltration  and  thickening  of  the  stomach,  he  was  unable  to  practice 
excision  of  the  ulcer,  sutured  the  margins  of  the  ulcer  to  the  borders  of  the 
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alxlorniiuil  incision,  and  uilrodiurd  a  drainage  tulx?  into  the  stomach.  This 
]>alient  died  six  week.s  laid"  from  pom  lent  processes  at  tlie  bases  of  the 
lungs. 

Paul,  in  a  ease  in  which  he  was  iiniihle  to  carry  into  effeet  any  form  of 
suturing  beeause  of  tlie  dependent  posit  ion  of  the  uker  and  the  existence  of 
extensive  adhesions,  resorted  to  free  drainage  of  the  stomach  by  means  of  a 
tuK^  intrudneerl  thron|^di  ilie  nbdonunal  wound  into  the  jK^rforatinn,  and  so 
eonlined  and  surrounded  with  gauze  as  to  conduct  the  contents  of  the 
stomach  to  the  outside.  Soniewliat  hiter  a  limited  nundser  of  cases  have 
received  similar  treatment,  tbc  majority  of  which  recovered.  It  seems 
[jrobahh^  that  in  these  latter  eases  either  tlie  omental  plug  of  Bennett  or  the 
omental  patch  of  Brnun  niiglit  have  proved  the  better  expedient. 

After  completion  rd  the  gastric  portion  of  the  procedure  intinite  care 
nuist  be  taken  to  thoroughly  cleanse  the  peritomrum,  otherwise  the  most 
skillful  technique  will  fail  to  save  the  life  of  the  patient. 

The  /^r*7fviw/!'oN.«.— When  perfonition  is  suspected  the  patient  should  he 
eansed  to  lie  quietly  on  the  left  side,  with  IkxIv  a  little  raised,  and  shallow 
brealhing  should  be  en(-'<Hirnge*l  avhl  even  secured  when  practiealjle  by  lim- 
iting the  movements  of  the  iliafihragm.  Talking,  coughing,  and  all  needless 
efforts  should  be  avoided.  The  preparations  for  operation  should  Ijc  com* 
meneed  at  onoe,  so  that  prompt  action  may  follow  diagnosis  jind  perhaps 
establish  it  by  explorative  ineision.  The  use  of  the  stomach  tidie  should 
in  no  way  delay  preparations  of  operative  procedure.  The  neeils  for  stimu- 
lation Ijy  the  most  approved  methodg  shoidd  be  anticipated  and  provision 
made  for  prompt  utilization  (page  121,  vol.  i).  Finally,  it  shoidd  be  indel- 
ibly imi)ressed  that  the  addititnnil  advantages  of  early  operation  may  be 
saeriiieed  by  ineomplete  prepnnition  and  inadt>i|uate  provision  for  suitable 
observation,  fieritoneal  cleansing,  and  the  combating  of  shock.  Observa- 
tion of  the  pelvic  cavity  should  be  carefully  practiced,  and  suitably  located 
drainage  provided  in  de|M'ndent  situati^ms  when  indicated  by  marked  infec- 
tion.    Narrowing  of  stomach  orilices  should  be  avoided. 

Tht^  Results, — Those  cases  operated  on  before  lS!i(i,  and  within  the  first 
twelve  hours,  show  a  mortality  rate  of  31).] 8  [ler  cent  (  Weir  and  Fuole)  and 
28,5T  |MT  cent  (Keefi).  The  operations  since  that  lime  give  a  rate  of  lUjifi 
per  ccnl  (Kvett).  In  operations  within  twelve  hours  afterward  (twelve  to 
twi^nty-four  hours)  the  nde  of  mortality  is  more  than  doubled. 

Operation  for  Non-perforating  Ulcer*— Relief  from  this  variety  of  ulecr 
may  be  had  hy  means  of  openitions  that  secure  rest  for  the  disease,  and  by 
excision  of  the  disease  aiid  closure  of  tbc  wound  by  sewing.  The  attain- 
ment of  the  former  aim  is  reached  by  pyloroplasty  and  by  gastro-onteros- 
tomy.  Keen  favors  the  latter  because  of  the  **  speedy  emptying  of  the  eon- 
tents  of  the  stomach  "  and  the  conse<|ucnt  securing  of  rest.  Pyloroplasty 
is  practiced  by  ^[orison  and  Mikidicz,  cacti  of  whom  scruhlM^d  the  nlccT 
with  gauze  and  then  repaired  the  defect  by  uniting  over  it  with  catgut  the 
lx»rders  of  the  mucous  membrane. 

lite  remaval  by  excmon  (partial  gastrectomy)  of  a  non-perforating  and 
of  a  perforated  ulcer,  although  an  operation  ideal  in  the  conct^ption  and 
complete  in  the  execution,  is  open  to  the  objection  that  it  may  prolong  the 
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oiKTalion  without  aiTording  an  adequate  return  for  the  time  consumed. 
Esi>eeially  is  this  true  in  instances  of  large  ulcers:  those  surrounded  by 
pronounced  and  extensive  induration,  those  obscurely  located,  and  those 
attended  with  shock  from  perforation  or  great  depression  from  other  causes. 
However,  a  sufficient  number  of  successful  cases  of  resection  for  non-per- 
forating ulcer,  especially,  are  recorded  to  commend  its  employment  in 
selected  cases.    Rodman  reports  10  operations  with  2  deaths. 

Rodman  *  urgently  commends  the  practice  of  pylorectomy  for  the  cure 
of  ulceration  by  means  of  removal  of  the  "  ulcer-bearing  area  "  of  that  part 
of  the  organism. 

Operation  for  HaBmorrhage  from  Ulcer  of  the  Stomach. — As  elsewhere 
stated  (page  954),  three  to  four  per  cent  having  ulcer  of  the  stomach  die 
from  haemorrhage.  The  severity  of  the  bleeding  is  modified,  of  course,  by 
the  size  of  the  vessel  involved,  being  active  and  promptly  fatal  in  one  in- 
stance, in  another  sapping  the  patient's  strength  by  repeated  small  ha?mor- 
rhages,  and  finally  causing  death  from  exhaustion.  In  this  operation  the 
stomach  is  exposed  through  a  median  incision,  and  the  anterior  surface 
carefully  examined  by  sight  and  touch  for  the  vascular  and  indurative 
changes  indicative  of  deep  ulcerative  action.  The  history  of  the  case  may 
not  infretjuently  suggest  the  site  of  the  morbid  process.  The  examination 
is  carried  on  as  for  perforated  ulcer  (page  955),  and  with  exceeding  cau- 
tion. External  examination  failing  to  locate  the  site  of  the  ulcer,  a  longi- 
tudinal incision  is  made  at  the  anterior  surface,  midway  between  the 
greater  and  lesser  curvatures,  of  sufficient  length  to  permit  of  the  introduc- 
tion of  the  index  finger  for  conjoined  manipulation  followed  by  an  increase 
sufficient  to  afford  ready  inspection  of  the  common  sites  of  ulcer  by  aid  of 
wide  separation  of  the  borders  of  the  wound  and  a  strong  light  (Fig.  999). 
If  haemorrhage  be  progressing  visibly  at  that  time,  little  or  no  trouble  will 
be  ex])erienced  in  detecting  the  bleeding  site.  If,  however,  blec^ding  has 
already  stopped,  the  surgeon  may  be  much  perplexed  in  finding  the  seat  of 
the  lesion,  especially  when  it  is,  as  often  happens,  of  minute  size.  The 
presence  of  circumscribed  induration,  of  increased  vascularity,  of  an  adher- 
ent blood  clot,  and  of  defined  structural  changes  point  to  the  seat  of  disease. 
Careful  wiping  of  the  surface  with  a  soft  sponge  will  materially  aid  in  the 
search.  When  discovered,  the  margin  of  the  ulcer  may  be  seized  with  for- 
ceps and  brought  through  the  gastric  opening,  remembering  that  if  the 
ulcer  be  located  near  to  either  extremity  of  tlie  stomach  it  will  be  wiser  to 
extend  the  gastric  incision  correspondingly  than  to  make  undue  and  likely 
unsuccessful  tract icm  for  the  purpose  of  withdrawal.  If  resisting  adhe- 
sions oppose  the  traction  and  also  efforts  of  separation  with  the  finger,  it 
is  ])etter  that  gastro-enterostomy  be  done  without  delay.  After  proper 
exposure  of  the  ulcer  it  may  be  excised,  esix»cially  if  small,  readily  acces- 
si])le,  and  associated  with  a  large  vessel.  The  wound  is  then  closed  by  sew- 
ing {gaslrorrhaphi/)  and  the  ])art  returned.  It  is  evident  that  the  ligature 
of  the  bletnling  points  can  not  fail  to  secure  prinuirily  the  vessel  involved. 
The  closure  of  the  ulcer  by  continuous  suture,  or,  if  small,  by  tying  en 
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masse  the  base  (if  its  pinched-up  bonlers,  or  the  loofiening  by  dia&ection  of 
the  bordiTs  and  thi'ir  union  hy  suturei*,  either  of  wliteli  pK^ees  tlie  nicer  at 
rest,  may  te  practiced,  provided  that  tlie  vessel  involved  is  securely  tied 
ontbide  of  the  ulcerated  area.  The  tying  may  be  accomplished  by  passing  a 
li^atnre  aronnd  it  from  withont  or  from  within,  graspinif  at  the  same  time 
a  small  part  of  the  eonti^^nious  tissues.  In  either  instance,  greater  security 
is  liad  by  buryinj^  the  ligature  liy  means  of  stitches  passed  throofrli  the  sero- 
muscular coats.  Measures  of  the  preceding  character  are  often  oj>en  to 
^Tievous  fallacies,  snggesting,  therefore,  the  need  of  great  discretion  in 
their  use.  The  high  rate  of  mortality  attendant  upon  direct  operative 
jM'aetiee  for  the  cure  of  haemorrhage  in  uker  of  the  stomach  ernpluisizes  the 
wisdom  of  the  prompt  performatice  of  the  simpler  and  heretofore  more  suc- 
cessful measures,  pyloroplasty  and  gastro-enterostomy,  not  only  after  lia^m- 
orrhage,  hut  also  before,  and  in  anticipation  of  the  event,  when  nietlication 
afLunls  no  practical  relief. 

The  Rcffinrks. — Kapid  work  with  a  good  light,  continual  warmtli,  and 
circulatory  stimulation  should  be  practiced.  If  depression  be  great,  the 
free  incision  into  the  stomach  for  e\-plnratory  purjHises  should  Ijc  hastenetL 
Large  sponges  are  best  with  which  to  empty  stomach,  Chei/tte  presses  the 
posterior  wall  of  stomach  into  view  by  one  or  more  fingers  passed  through 


Fio,  1 153.- — The  raiaing  upward  of  posterior  surface  of  Btoma*"h  for  exiLmination. 


an  opening  in  the  gastro-colic  omentum  made  for  the  purpose  (Fig.  1163). 
Examine  carefully  the  pylorus  for  bleeding  points.  In  ulcer  at  the  greater 
or  lesser  curvature,  the  corresponding  omentum  should  be  removed  the  same 
as  in  resection  of  intestine  (Fig.  1160,  a  and  b).  In  instances  of  luernor- 
rhage  from  large  vessels,  especially  of  the  posterior  surface  of  the  stomach 
with  adhc*sions  to  the  pancreas,  either  tying  the  bleeding  points,  closing  of 
the  ulcer  by  suture,  or  control  at  the  side  by  suture  inclusion  of  the  vessels 
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in  the  healthy  parts,  followed  by  gastro-enterostoniy,  should  be  promptly 
practiced,  preferably  utilizing  the  opening  already  at  the  anterior  surface 
of  the  stomach  for  the  purpose,  if  time  may  thus  be  saved.  The  separa- 
tion of  the  adherent  parts  in  such  cases  is  more  liable  to  provoke  increased 
bleeding  than  to  afford  special  benefit.  In  gastrorrhagia  the  stomach 
should  not  be  washed  out  before  operation  from  fear  of  provoking  another 
attack.  On  exposure  of  the  stomach  the  pressing  carefully  of  its  contents 
into  the  duodenum  may  save  much  time  and  obviate  infection.  Cauteriza- 
tion of  the  ulcerating  surface  may  be  successful,  especially  if  the  bleeding 
point  be  small.  The  use  of  this  agent  is  commendable  when  ulcers  can  not 
be  excised.    In  the  tying  of  small  ulcers  en  masse  (Fig.  1164),  deep  external 


Fig.  1164. — ^Tying  small  ulcer  en  maane, 

supporting  sutures  should  be  introduced  along  the  wrinkled  borders  to  pre- 
vent unfolding  and  perforation.  In  extensive  ulceration  of  the  pylorus  with- 
out adhesions,  it  is  often  wiser  to  practice  pylorectomy  at  once  than  to  per- 
form gastro-enterostomy.  In  the  instances  of  dangerous  vicarious  gastric 
ha?morrhage  gastro-enterostomy  often  affords  prompt  relief. 

The  Results. — In  13  operations  for  haemorrhage,  9  deaths  ensued.  The 
results  of  partuil  gastrectomy  for  tumors  are  much  Ixjtter;  about  85  per  cent 
surviving. 

Complete  Gastrectomy. — Complete  removal  of  the  entire  stomach  was 
first  accomplished  successfully,  Septemlxjr  G,  1897,  by  Carl  Schlatter,  of 
Zurich.  Before  this  time  eminent  surgeons  had  successfully  removed  almost 
the  entire  organ  on  several  occasions.  Connor,  of  Cincinnati,  effected  the 
complete  removal  so  long  ago  as  1883.  But  the  credit  of  the  attempt  was 
hushed  by  the  prompt  death  of  the  patient.  Since  the  announcement  of 
Schlatter's  *  case,  Brigham  f  and  McDonald,  of  San  Francisco,  and  Rich- 
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anisun,*  of  IVi.^lon,  liave  i^ndi  reported  a  t^imilar  rosiilt  nf  i\w\r  own.  Jlar- 
vie,  of  TroVt  and  Ikdotour,  of  Brooklyn,  have  eacli  opiTatcxl  HiHti'ssfvilly. 

Svhlulirr*8  ptitient  was  a  female  fifty-six  years  of  ai:e,  with  coniplett* 
cancerotis  involvement  of  the  stomach  and  softened  lymph  nodes  at  the 
pyloric  end. 

The  Operafioti, — ^Uiider  morphin*ether  ansesthesia  and  with  striel  aseji- 
Bis  an  incision  was  made  in  the  metlian  hne  from  the  ensifonn  eartila^^e  to 
the  umhilieus.  The  tninor  was  found  to  he  freely  movahle,  and  could  be 
readily  raised  out  of  the  abdotuinal  cavity.  The  left  lohe  of  the  liver  was 
then  raised,  the  siomat-h  eoniplrtely  isolated  with  sterilized  compresses,  and 
the  omental  attachments  at  the  greater  and  lesser  curvatures  were  tlividrd  in 
separate  isolated  segments  with  the  end  of  Peun's  forceps,  and  tied  with  silk 
ligatures.  The  stomach  was  dra^fied  downward  to  expose  the  lower  end  of 
the  o'so[dmgns,  which  was  then  secured  high  up  l>y  Wolller's  elamp.  Still^'s 
forceps  was  appHrd  elose  to  the  cardiac  aspect  of  the  tumor,  the  stomach  sev- 
ered at  the  oesophageal  attachment,  and  tlie  end  of  tlie  o\<ophagus  protectcil 
with  iodoform  gauze.  The  duodenum  was  then  mobilized  to  as  near  the  head 
of  the  pancreas  as  possilde,  ami  two  compression  forceps  were  applied  to 
it  close  together,  tlie  inner  at  the  dnodrnal  aspi'ct  of  the  tumor,  behvwn 
which  the  bowel  \va^  severed.  The  sevi^rt'd  nmss  was  then  rcnujved,  tire 
end  of  the  dumlenum  protected  with  iodoform  gauze,  and  the  infected 
nodes  were  disst^cted  away.  Since  only  with  great  ditTiculty  could  the  open 
end  of  the  duodenum  he  made  to  touch  the  lower  end  *>f  the  ieso[diagus,  it 
was  numifcstly  impossihle  to  unite  them  by  direct  suture.  Therefore,  the 
dnodeual  end  was  invaginated,  and  a  suitable  loop  of  the  jejunum  was  car- 
ried np  in  front  of  tlie  colon  to  the  lower  end  of  the  (esophagus,  to  which 
it  was  connected  by  serous  sutures.  A  longitudinal  slit  an  inch  in  length 
was  made  inti>  the  bovvch  and  the  borders  of  the  mucous  iriembrane  of  the 
respective  openings  were  firmly  |)inneil  togi'ther  by  a  continuous  circular 
silk  suture;  over  this  a  second  was  carried,  including  the  sero-musenlar 
coats,  followed  hy  a  third  row  of  the  Lernbert  variety.  The  a*sophageal 
clamp,  which  fiad  Ixen  in  ]>lact?  over  two  hours,  was  then  retnoved,  also  the 
oiu_^  on  the  duodenum.  The  abdominal  wound  was  united  in  the  usual  num* 
ner  by  silk  sutures,  and  the  patient  put  to  bed.  The  ofieration  lasted  nearly 
tw^o  hours  and  a  half,  and  less  than  eight  ounces  of  ether  were  adniinis- 
terod.  The  loss  of  blood  wai?  slight,  and  the  pulse  ai  tlie  t^nd  of  the  o]X'ra- 
tion  w^as  IKJ  jkt  minute,  steady,  and  of  fair  volume.  The  patient  nuide  a 
successful  recovery.  The  after-treatment  of  the  case  is  so  imjiortant  an*l 
extended  that  the  reader  is  invited  to  consult  the  original  report, 

Bnghauis  Cam.~li\w  patient^  a  female  sixty-six  years  of  age,  with  can- 
cerous involvement  of  more  than  half  of  the  stomach. 

The  Operation. — Under  chloroform-ether  anaesthesia  and  strict  ase[>- 
sis  a  primary  incision  three  inches  in  length  was  made  in  the  median 
line  Wtwcen  the  ensiform  cartilage  and  the  und>ilicus.  The  parietal  perito- 
naeum and  the  onuMitum  were  adhered  together  the  entire  length  of  the 
incision.  The  stomach  only  was  involved.  It  was  freely  movahle  and  a  large 
mass  was  noted  at  the  {jyloric  extremity,     llecanse  of  unusual  thickness  of 
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the  abdominal  wall  the  incision  was  extended  from  the  ensiform  cartilage  to 
an  inch  below  the  umbilicus.  Complete  isolation  of  the  stomach  with  hot 
gauze,  frequently  changed  throughout  the  operation,  was  carried  into  effect. 
Commencing  at  the  greater,  both  curvatures  were  fre(»d  from  omenta  by 
ligaturing  with  catgut  in  half-inch  sections  for  three  or  four  inches  alter- 
nately, thus  permitting  rotation  of  the  stomach  and  aiding  the  separation. 
The  division  at  the  lesser  curvature  was  very  difficult  because  of  the  greater 
depth  of  the  omentum  at  that  situation.  After  freeing  the  curvatures 
the  duodenum  was  closed  by  clamping  at  two  situations.  One  clamp  was 
applied  close  to  the  growth,  the  other  half  an  inch  outside  of  the  first,  and 
between  them  the  bowel  was  severed.  The  distal  end  of  the  duodenum  was 
cleansed  with  a  saline  solution  and  wrapped  in  iodoform  gauze.  The 
gastro-splenic  omentum  was  then  tied  and  divided,  the  stomach  drawn 
down,  and  two  clamps  were  ap])lied — one  just  above  the  cardiac  orifice,  the 
other  to  the  cvsophagus  a  little  more  than  an  inch  above  the  preceding. 
Between  them  the  cesophagus  was  divided,  and  the  end  treated  with  saline 
solution  and  wrapped  in  iodoform  gauze  and  the  stomach  removed.  The 
extremities  of  the  duodenum  and  the  oesophagus  could  i>e  easily  approxi- 
mated for  sewing,  but  as  the  patient's  condition  demanded  haste  a  No.  3 
Murphy  button  was  used  instead.  The  abdominal  wound  was  closed  and 
the  patient  jnit  to  bed.  The  time  of  operation  was  two  hours  and  a  quarter, 
the  patient  losing  about  two  ounces  of  blood.  Chloroform  was  employed  at 
the  beginning  of  the  operation,  and  substituted  by  ether,  of  which  about 
eleven  ounces  were  administered.    This  patient  made  a  good  recovery. 

The  General  Remarks. — The  abbreviated  details  of  the  technique  of  two 
successful  cases  of  complete  gastrectomy  are  given,  but  with  the  admoni- 
tion that  subsequent  efforts  in  the  o]x»ration  should  not  be  attempted  with- 
out careful  study  of  the  reports  of  the  successful  and  unsuccessful  cases  in 
all  of  their  bearings,  remembering  that  not  the  least  in  importance  is  the 
after-treatment. 

The  Results. — Thirteen  operations  arc  reported,  two  of  which  died  on 
the  table.  ()n(»  ])atient  died  within  thirty-six  hours,  another  lived  ten  days. 
Two  died  at  eleven  months  each,  and  one  was  living  at  eleven  months.  One 
alive  at  Uie  end  of  seventeen  months,  one  at  eighteen  months,  and  one  at 
two  years.     Three  not  stated,  but  seem  to  have  withstood  the  operation. 

These  results  are  surely  encouraging,  and  will,  no  doubt,  be  greatly 
improved  by  experience*  and  by  earlier  action.  Excision  now  assumes  the 
phase  of  an  urgent  demand  in  the  list  of  important  surgical  expcMlients  for 
cure  in  gastro-intestinal  malignant  disease. 

Wounds  of  the  Stomach. — Wounds  of  the  stomach  can  l)e  classified  as 
are  wounds  of  the  soft  parts  elsewhere.  The  ])osition  and  size  of  the  wound 
and  its  outline,  coupled  with  the  amount,  nature,  and  degnn*  of  fluidity 
of  the  contents  of  the  stomach,  exercise  a  marked  infiuenw  on  the  gravity 
of  the  injury.  Also  the  liability  to  serious  complications  of  c(mtiguous 
ve^!^els  and  viscera  should  be  recognized,  especially  in  those  wounds  aris- 
ing from  external  violence.  Whether  or  not  the  injury  be  limited  only  to 
the  anterior  surface  of  the  organ  or  involve  as  well  the  posterior,  ought  not 
to  escape  the  mind  of  the  surgeon.     For  in  the  latter  instance  one  should 
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act  upon  till'  i(]i".i  that  iiilVrtion  of  ttie  lesser  peritonenl  tavity  has  already 
token  pluee,  esiietielly  if  tho  wound  he  of  iiuich  size  ami  the  patieut 
hKve  been  long  in  tin?  dorsal  postur(»»  or  muck  disturbed.  Ihulcr  these 
circuiustances,  especially  in  instiinces  of  gunshot  wounds  of  the  stomach, 
antl  when  there  is  reason  to  believe  that  the  orpin  contains  any  of  its 
characteristic  eontente,  infection  of  the  lesser  peritoneal  cavity  can  quite 
safely  he  assumed.  After  exposure  of  the  stomach  in  such  cases,  the  organ 
should  be  handled  so  as  not  to  encourage  escape  of  the  contents  at  either 
orifice.  Therefore,  it  is  better  at  once  (after  controlling  the  anterior  open- 
ing) to  divide  the  gastro-eolic  omentum  between  ligatures  sulhciently  to 
permit  of  the  introduction  of  one  or  two  fingers  to  the  posterior  surface  of 
the  stomach  with  the  view  of  reaching  for  an  opening  there,  than  to  intro- 
duce the  fingers  into  the  stomach  through  the  anterior  opening  witli  the 
same  object  in  view.  By  the  foniier  method  discharge  from  the  stomaeh 
through  the  j^osterior  opening  will  not  be  encouraged;  in  fact,  when  the 
opening  is  found  it  possibly  may  be  plugged  with  a  finger,  and  thus  any 
further  escape  will  be  prevented,  while  pads  or  sponges  are  being  intro- 
duc<^d  Ixmcath  the  stomach  for  protective  purposes,  through  an  increased 
incision  of  ihe  gastro-colic  omentum.  In  the  latter  iuHtance  the  locating  of 
the  ofR^iiing  by  searching  anteriorly  with  t!ie  linger  maket^  it  necessary  to 
force  the  escape  into  the  IcKser  peritoneal  cavity  of  at  least  a  small  portion 
of  the  stomach  contents,  to  say  nothing  of  the  amount  that  may  escape 
attending  the  stirring  movements  of  tlie  Unger  along  the  posterior  wall 
before  the  o|M'ning  is  finally  located.  Infcdicm  in  the  lesser  jteritoncal  cav- 
ity is  quite  dilliculi  of  removal  because  of  the  dc*ep  situation  and  tlie  eoni- 
paratively  limited  means  of  approach.  However,  extcoded  division  of  the 
gastro-colic  omentum,  followed  by  the  nptuniing  of  the  stomach  (Figs,  1134 
and  1103),  affords  quite  ample  chance  for  the  needed  toilette.  Should  donbt 
exist  regarding  the  removal  of  infecting  agents,  drainage  should  l>e  niade^ 
o[M?ning  posteriorly  and  laterally  at  one  or  l>oth  sides,  as  may  scH?m  nectlful. 
The  introduction  of  the  saline  solution  into  the  space,  followed  by  sewing 
together  of  the  divided  borders  of  the  gastro-colic  omentum,  except  at  a 
point  ample  to  permit  of  the  introduction  of  a  glass  tutje  communicating 
through  the  abdominal  wound  w^ith  the  external  wonnd,  especially  in 
markedly  infective  cases,  are  measures  of  great  practical  significance.  In 
such  methods,  however,  scrupulous  care  is  required  to  exclude  the  entrance 
of  infection  from  without.  Xor  should  the  surgeon  in  doubtful  cases  of 
injury  on  mere  assumption  delay  action  so  long  that  the  ontcome  of  oper- 
ative effort  will  assume  the  phase  of  last  resort.  It  is  much  better,  indeed, 
to  reasonably  assume  the  presence  of  injury,  promptly  explore,  ascertain, 
and  perhaps  repair  a  threatening  defect  without  es|>ceial  danger,  thus 
st^uring  both  comfort  and  safety,  than  to  hesitate  too  long  at  the  expense 
of  both.  The  technique  of  repair  of  these  injuries  differs  in  no  essential 
regard  from  that  of  similar  injuries  of  the  intestine.  The  elogupe  of  these 
wounds  by  sewing  (ffa^^trarrhaphij)  is  accomplished  the  same  as  that  of  the 
intestines  (rnterorrhapht/).  The  principles  of  the  use  of  the  gauze  pad» 
isolation  of  the  injured  part,  and  of  aseptic  agents  are  identical.  The  care 
in  the  removal  from  the  peritoneal  cavity  of  infecting  agents,  securing 
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cleanliness,  and  the  establishment  of  drainage  are  comparatively  similar. 
In  injury  of  the  stomach  the  possibility  of  infection  of  the  lesser  peritoneal 
cavity,  especially  from  wounds  at  the  posterior  surface  of  the  organ, 
together  with  the  need  of  cautious  search  for  contiguous  complications, 
should  be  kept  clearly  in  view.  Gunshot,  incised,  and  ruptured  wounds, 
especially  of  a  plethoric  stomach,  demand  prompt  operative  practice,  even 
at  the  risk  of  deepening  the  shock.  The  employment  of  cocain  anaesthesia 
will  not  be  amiss,  especially  in  those  cases  of  shock  and  of  extended  injury 
contraindicating  the  administration  of  general  anaesthetics,  because  of  the 
depression  and  the  physical  excitement  and  dangers  incurred  from  their  use. 

OPERATIONS  ON  THE  LIVER,  GALL  BLADDER,  AND  BILIARY  DUCTS. 

The  newly  devised  and  somewhat  extensive  operative  procedures  relat- 
ing to  these  parts  of  the  human  anatomy,  together  with  the  abnormal  devi- 
ations incident  to  disease,  require  that  the  salient  points  of  their  relative 
anatomy  be  given  at  least  a  brief  consideration.  The  liver  alone  is  subject 
to  abscess,  hydatids,  and  various  other  morbid  growths.  It  is  liable  to  trau- 
matism of  greater  or  less  extent  and  severity.  The  complications  incident 
to  the  disease  and  injuries  of  the  organ  are  often  of  greater  moment  than 
are  the  injuries  themselves. 

OPERATIONS   ON   THE   LIVER. 

The  Anatomical  Points. — The  lower  border  of  the  fourth  rib  corre- 
sponds to  the  ui)per  limit  of  the  liver  on  the  right  side  at  the  mammary 
line ;  the  junction  of  the  sixth  rib  with  the  cartilage  lies  close  to  the  upper 
and  outer  limits  at  the  left  side  and  in  front.  The  lung  covers  the  liver 
behind  down  to  the  tenth  dorsal  spine,  or  to  about  the  tenth  rib;  poste- 
riorly the  liv(»r  lies  behind  the  lower  ribs,  extending  from  the  eleventh 
upward  to  the  fifth  or  sixth;  anteriorly,  at  the  right,  it  lies  behind  part  of 
the  ensiform  cartilage  and  the  costal  cartilages  of  the  fifth,  sixth,  seventh, 
eighth,  and  ninth  ribs;  in  front,  at  the  left,  it  corresponds  below  to  the  tip 
of  the  eighth  costal  cartilage  of  that  side;  Ix^low  the  ensiform  cartilage  it 
lies  superficially  and  in  contact  with  the  abdominal  wall,  extending  down- 
ward almost  halfway  to  the  navel.  For  completer  details  in  these  matters  the 
rea(l(»r  is  referred  to  the  standard  works  on  anatomy.  The  downward 
movement  of  the  liver  and  the  upward  and  outward  movements  of  the  ribs 
during  inspiration  suggest  the  advisability  of  confinement  of  the  ribs  at 
the  right  side  during  operative  procedures  on  the  liver  if  the  patient's  safety 
will  permit.  The  thinness  of  the  liver  capsule  and  the  friability  of  the 
liver  tissue  render  closure  of  wounds  of  the  organ  a  difficult  and  unsat- 
isfactory procedure. 

The  liver  can  i)e  reached  for  operative  purposes  through  either  the 
abdominal  or  the  thoracic  cavities.  The  former  is  the  oftener  practiced, 
and  is  known  as  the  Transperitoneal  route.  The  latter  is  denominated 
the  Thoracic  route,  and  may  be  either  transpleural  or  subpleural  in  the 
technique.  The  most  usual  methods  of  transperitoneal  practice  jue:  1, 
Through  an  oblique  incision  made  parallel  with  and  about  one  inch  below 
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the  costal  border,  tlit'  t  <  iUit  crd-rr^pniidin^^  to  tlie  cliier  points  of  appronrh, 
2,  through  n  vcrtiual  inrision  of  ihu  rvj[:ht  liiiea  seniihinaris,  or,  if  atlioissi- 
blo,  the  right  border  of  the  rectus  abdominis  muscle.  Either  the  oblique 
or  vertical  incisions  eau  be  extended  to  conform  with  the  demands  of  individ- 
ual cases,  ivnd  for  siuiilar  n^asons  either  can  be  supplemented  by  secondary 
incisions  imnlv  substaniially  at  a  right  angle  with  the  primary  one;  3, 
through  a  curved  incision  nmde  below  tlie  twelfth  rib. 

In  either  instance  the  course  adopted  is  the  one  best  intended  to  expo&e 
for  treatment  the  seat  of  the  diseased  process.  In  each  instance  the  «teps 
of  the  technirpie  are  comparatively  similar  in  like  conditions.  It  may  bap- 
pen  that  satisfactory  exposure  reipiires  tcniporary  division  and  turning 
upward  of  the  costal  Iwrder  (Fig.  119*2)  for  three  or  four  inches,  thug 
betier  exjjosing  ttie  liver,  and  especially  the  gall  bladder  and  its  dnets. 
After  completion  of  the  operation  the  parts  are  restored  and  sutured  in 
placx'  when  desired. 

The  oblique  inrision  spares  better  the  abdominal  nerves  traversing  tins 
part  of  the  alHlominal  wall.  However,  the  oblique  divifiion  of  the  muscles 
at  this  situation  causes  a  wound  with  ragged  outlines,  because  of  the  sev* 
erance  of  muscular  libers  running  in  ditTerent  dirertif>ns.  This  fact  re- 
quires that  great  care  be  taken  in  uniting  the  borders,  so  that  no  dead 
spares  nniy  remain.  The  vertical  inciJilon  is  k^st  for  exposure  of  the  gall 
bladder  auil  the  ducts,  affording  also  a  good  opijortimilv  to  examine  the 
liver.  In  this  instance  tlie  nlidominal  nerves  sutfer  more  than  in  the  for- 
mer, ilowever*  the  danger  of  terminal  sequels  of  an  incision  here  is  much 
less  than  in  the  lower  portion  of  the  ahtloininal  wall,  k'cau^e  of  the  eom- 
parative  LHtTerences  in  the  abdominal  contents  and  tension  of  the  walls  at 
these  situations.  In  oblique  incisions  one  can  with  care  avoid  division  of 
the  abdominal  nerves,  pulling  them  aside  and  continuing  the  operation.  In 
verlicid  incisions  this  caution  is  available,  but  less  w>nvenient  because  of  the 
inability  to  draw  the  nerves  aside  suflieiently  to  admit  of  proper  technique 
in  other  respects,  except*  jJcHiaps,  in  instances  of  short  vertical  incisions.  In 
the  making  of  abdominal  incisions  careful  study  of  the  courses  of  these 
nerves  in  advance  of  operation  nmy  ena!)le  one  to  locate  the  incision  so  as  to 
avoid  them  t-ntirely. 

Operations  for  Abscess  of  Liver. — ^Thr^  of)erations  for  the  relief  of  this 
aJTcction  are  of  a  sinqde  and  a  radical  nature,  the  former  being  tentative 
only  in  many  instances. 

AspiraliotK — Aspiration  in  hepatic  abscc:^s  is  of  chief  importance  as  a 
fliiignostie  measure.  As  a  tentative  act  it  removes  often  to  a  renioter  period 
the  danger  of  disastrous  rupture,  thus  affording  time  to  prepare  the  better 
for  the  use  of  severer  measures.  As  a  curative  means  little  need  be  expected 
of  it,  not  enough,  in  fact,  to  justify  delay  for  this  reas(»n  alone. 

The  rrt'rftu t ions.— *Vhorough  asepsis  of  the  ntH?dle  by  bc*iling  and  of  the 
skin  by  scrubbing,  etc.,  must  Im?  practiced  to  prevent  infection  of  the  liver 
directly  hy  agents  connected  with  the  skin  or  lying  w^ithin  the  needle.  The 
needle  should  be  so  entered  and  directed  as  to  avoid  the  pleura,  lung,  and 
deep  vessels  of  the  liver  and  abdomen.  The  movements  of  the  right  side  of 
the  chest  should  be  made  as  qniescent  as  possible  by  mechanical  means  and 
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voluntary  efforts  during  the  iiitroductioii  of  the  needle,  which  should  he 
done  at  expimtion.  At  all  event^s,  the  outer  part  of  the  needle  should  he 
pevriiitted  to  move  upward  and  downward  with  the  respiratory  acts,  to 
avoid  injury  to  the  liver  by  the  inner  j)art.  A  small  needle  ean  he  intro- 
dueed  into  the  liver  in  various  directions  at  a  single  sitting  in  search  of  pus, 
without  any  special  danger,  if  care  be  exercised.  It  is  wise  to  remember 
thiit,  although  pus  be  present  in  those  eases,  tlie  viscidity  may  prevent  its 
esea[»e  through  the  needh^  and  thus  mislead  insteatl  of  reassure  the  surgeon. 
However,  tlie  exaniination  with  a  mieroseoix'  of  the  contents  of  the  needle 
may  throw  some  liglit  on  the  exact  nature  of  the  field  traversed  by  it.  After 
removal  of  the  needle,  the  site  of  the  puncture  is  sealed  with  collodion  or 
otherwise  secured  in  an  aseptic  manner. 

Too  great  eaotion  can  not  be  enjoined  in  the  euiployment  of  aspiration 
and  of  the  trocar  and  cannula  for  diagnostic  pur[K>ses  in  hepatic  tumors. 
If  adhesion  of  the  site  of  exploration  to  the  abdominal  wall  has  already 
taken  place  either  of  these  measures  can  be  safely  employed.  In  the  absence 
of  adhesions  the  daugers  of  leakage  of  infecting  iluids  into  the  peritoneal 
cavity  should  not  he  thoughtlessly  encouraged.  Also  the  danger  of  punc- 
ture of  important  nornudly  i>laccd  or  misplaced  vessels  ought  not  to  escape 
attention.  The  diameter  instruments  employed  should  lie  as  smal!  as  prae- 
tic;d>k%  and  k*  eornieeted  with  strong  suction  am!  fortified  with  the  pres- 
(^n^e  of  a  wire  styh4  for  removal  from  the  luiuen  of  the  needle  ol  ohstrncling 
influences.  Evidences  thereafter  of  resulting  peritoneal  infection  from 
leakage  calls  for  prompt  operative  action.  The  curative  treatment  of 
hepatic  abscess  liy  trocar  and  cannula  is  so  uncertain  and  dangerous  its  not 
(o  deserve  rank  with  the  more  radical  measures. 

.1  tnnar  and  vannula  of  small  diameter  can  be  employed  with  the  same 
precautions  as  for  the  needle;  the  cannula  being  allowed,  if  necHl  be,  to 
remain  Ix'hind  for  two  or  three  days  until  serous  adhesions  have  taken 
place,  when  a  drainage  tube  can  be  substituted  for  it.  Since  the  trocar  ia 
larger  than  the  needle,  the  danger  of  injury  of  parts  and  extravasation  of 
fluids  into  the  peritoneal  cavity  is  increased  correspondingly.  The  trocar  is 
less  objectionable  in  those  cases  where  adhesion  of  S4:'rous  surface  has  already 
taken  |)lace.  On  the  whole,  the  use  of  the  trocar  and  cannula  is  now  re- 
garded with  disfavor  except  in  s]*ecial  instances. 

The  Opera  lion  bt/  nirect  Innsion  (Abdominal  Route). — After  the  loca- 
tion, by  palpation  or  the  use  of  the  needle,  of  the  most  direct  site  of  approach 
to  the  abscess,  the  evacuation  ean  \m  attained  by  an  operation  consisting 
either  of  one  or  of  two  steps,  as  the  case  may  rci]uirc.  //  hi/  one  sfepy  make 
an  incision  of  suflicient  length  down  upon  the  abscess  to  reach  the  pus  if  it 
be  above  the  peritonaeum,  and  to  the  peritonirum  if  below.  If  ike  periiO' 
nwum  be  adherent  to  the  underlying  wall  of  tlie  ahseess,  introduce  through 
it  into  the  ahseess  an  exploring  needle  of  large  size,  followed  by  a  narrow 
tiistoury.  and  finally  by  the  finger,  thus  causing  the  pus  to  escape,  //  the 
peritoncrum  be  not  adherent,  extend  the  primary  incision  to  four  or  five 
inches  in  length;  arrest  haemorrhage  and  divide  the  peritonaenm  to  the  full 
extent  of  the  wound;  draw  the  borders  of  the  wound  apart  with  traction 
loops  and  shut  off  the  peritoneal  cavity  from  the  proposed  site  of  incision  of 
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the  liver  by  an  abundance  of  aseptic  gauze;  introduce  into  the  liver  the 
aspirating  needle,  followed  by  the  bistoury  and  finger  as  in  the  last  in- 
stance. Before  the  pus  escapes  by  the  side  of  the  finger,  the  borders  of  the 
wound  are  pressed  against  the  liver  to  shorten  the  route  and  facilitate  a 
safer  exit.  Finally,  draw  the  liver  upward  with  the  finger  inserted  into 
the  abscess  cavity ;  increase  the  size  of  the  opening  with  the  bistoury ;  catch 
the  incised  borders  of  the  liver  with  forceps,  and  evert  and  hold  them  care- 
fully in  place;  sponge  out  the  abscess  cautiously,  and  examine  the  walls 
with  the  finger  for  other  collections  of  pus.  Arrest  haemorrhage  by  forceps 
and  ligature,  or  by  occlusion  of  the  bleeding  points  with  sutures  carried 
through  the  border,  plugging  with  sponges  or  gauze.  When  bleeding  is 
arrested  cleanse  the  parts;  remove  the  original  packing,  and  cleanse  the 
peritonaeum ;  stitch  the  borders  of  the  liver  opening  to  those  of  the  abdom- 
inal wound,  introduce  drainage,  and  dress  antiseptically. 

The  second  step  (Volkmann)  is  practiced  in  the  absence  of  peritoneal 
adhesions  and  with  the  view  of  causing  them  before  opening  the  abscess. 
If  the  condition  of  the  patient  will  warrant  delay  after  the  peritonaeum  is 
exposed,  it  is  divided  and  sewed  to  the  capsule  of  the  liver,  and  the  wound 
is  packed  with  gauze.  The  adhesive  process  can  be  further  stimulated  by 
numerous  needle  punctures  in  the  membrane  before  the  packing  is  intro- 
duced, but,  for  the  purpose  of  securing  adhesion  of  the  serous  surfaces,  it 
is  particularly  necessary  that  they  should  be  pressed  together  by  the  gauze 
packing.  The  abscess  cavity  should  be  carefully  cleansed  by  wiping,  anti- 
septic douching,  etc.,  and  a  very  large  drainage  tube  of  the  projKjr  length 
introduced  before  the  wound  is  finally  dressed.  Fontan  advises  that  the 
wall  be  curetted  carefully,  and  cites  instances  of  his  own  (forty)  to  prove 
that  this  measure  is  not  only  devoid  of  danger  but  contributes  largely  to  the 
prompt  recovery  of  the  patient.    Nevertheless  great  care  should  be  taken. 

The  Operation  by  Direct  Incision  {The  Thoracic  Route), — By  this  route 
the  subpleural  and  transpleural  operations  are  practiced,  the  former  being 
usually  the  securer  of  the  two.  The  plan  of  procedure  is  attained  by 
making  an  incision  between  the  tenth  and  eleventh  ribs  in  the  mid-axillary 
line,  and  it  is  especially  fitted  for  cases  in  which  the  liver  has  become 
adherent  to  the  diaphragm,  requiring  therefore  but  comparatively  limited 
space  for  operative  purposes.  If  instead  the  liver  be  found  not  adherent  to 
the  diaphragm,  limited  portions  of  one  or  two  ribs  should  be  excised  to 
secure  ampler  opportunity  for  treatment.  This  method  of  practice  can  not 
be  regarded  as  equal  to  the  following  method,  which  is  characterized  by 
the  partial  excision  of  one  or  more  ribs  at  the  outset. 

The  Operation  (Subpleural), — Resect  a  portion  of  the  eleventh  rib  as  in 
thoracotomy  (page  12()0  rt  seq,)  ;  divide  in  the  center  of  the  long  axis  the 
underlying  periosteum,  which,  when  drawn  aside,  exposes  the  diaphragm; 
incise  the  diaphragm  in  the  direction  of  the  muscular  fibers,  drawing  them 
apart  and  exposing  the  liver;  suture  the  borders  of  the  diaphragmatic 
wound  to  the  liver  if  they  be  not  already  adherent,  and  incise  the  liver  at 
once,  in  either  instance,  whether  adherent  or  not,  if  haste  he  needed;  if 
haste  be  not  required,  pack  the  wound  for  two  or  three  days  with  gauze 
after  suturing  the  liver  to  the  diaphragm,  and  then  incise  the  former.     A 
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suhphural  operation  may  be  effected  on  a  higher  plane  (opposite  the  lower 
limit  of  Ifie  pleura).  Eesei-t  in  the  usual  manner  corresponding  portions  of 
tlie  eiglith  and  ninth  ribt?;  eiuvfnlly  ineit^e  in  the  lon^j:  axis  the  nnderlyin^^ 
periostenni,  oautiously  avoidin.L'  injury  of  tlie  eosttil  pleiini;  detaeli  eare- 
fullj  the  costal  pleura  hy  blunt  diwsectioii  from  the  ribs  and  the  n[tper  sur* 
face  of  the  diaphrugiu  and  push  it  upward  and  inward  and  hold  it  in  place 
by  means  of  gauze  packing;  incise  the  tliapbragni  in  the  line  of  the  mus- 
cular fibers  over  the  site  of  the  tumor,  and  dr^iw  apart  the  borders  of  the 
ineis^ion;  sew  the  separated  muscular  borderti  to  t!ie  liver  if  adhesion  have 
not  already  taken  place,  and  in  either  instance  aspirate  and  incise  the  ahseess 
if  haste  lie  re<piired;  or  sew  and  pack  for  two  or  three  days  if  adhesions  be 
not  jjn-M^nt  and  no  lumte  be  needed. 

The  Commeiifs. — If  the  walls  nf  the  opernng  W'  well  lined  with  ganze 
bi^fore  incising  the  absi-ess,  the  extent  of  any  infeetion  there  found  w*ill 
likely  he  linntt^l;  withdraw  from  the  alwcess  carity  liy  aspiration  a  sutH- 
cieiit  amount  of  pus  to  relax  tlie  wall,  thus  obviating  Hooding  of  the  wound 
when  the  absct'ss  is  oprned.  If  the  borders  of  the  diaphragTinitie  wound  be 
united  to  those  of  the  thoracic,  the  area  of  infecti<ui  will  be  correspoml- 
ingly  lessened  and  improved  drainage  secured.  If  the  pleural  cavity  be 
invaded,  colla])se  of  the  lung  will  occur.  rnuni>t  union  of  the  divided 
Iwrdcrs  hy  suture  should  f(dlnw  wounds  of  this  nRMnbranc. 

The  Opt' ml  ion  bif  Tnuisith-und  Me  I  hod. — Excisi'  parts  of  the  eighth 
ajid  ninth  ribs  at  the  antero-lateral  surface  of  the  thorax;  expose  the  costal 
pleura,  as  in  the  preceding  plan,  and  unite  it  to  the  diaphragmatic  layer 
bv  continuous  suture;  divide  the  two  i>leurie  witliin  the  circle  of  the  stow- 
ing, thus  exposing  the  diajibragm;  suture  the  divided  margins  of  the 
pleunt'  in  the  form  of  an  ellipse  to  the  diaphragm;  isolate  with  gauze  tlie 
walls  of  the  opening  and  incit?e  the  diapliragm,  uniting  the  sc^puratcd  bor- 
ders of  the  incision  to  the  Uver  if  adhesions  to  it  have  not  already  taken 
pbice;  aspirate  in  either  case  and  open  the  absc*<?.*<s  at  once  if  required; 
if  not,  aspirate  and  pack  with  gauze,  opening  later  as  in  the  preceding 
instance. 

The  ro?H7/?c/i/.s.^(^areless  sewing  will  cause  tears  in  the  pleura,  and 
collajtsr  of  the  lung  is  tpiite  ct*rtain  to  follow.  If  time  will  |H'rnut,  it  ia 
better  to  pack  the  wountl  to  secure  adhesion  than  to  sew  the  membranes 
together. 

It  is  very  important,  in  instanws  of  pleural  involvement  in  these  cases, 
to  unite  the  pleural  surfaces  with  each  other  by  sewing,  if  not  alnady  adher- 
ent, lK»fnre  opening  the  abscess,  olberwisc  extensive  and  fatal  filriirisy  nmy 
l*e  provoked  by  entrance  to  the  pleural  cavity  of  sojiie  part  of  the  escap- 
ing Jluid, 

Before  opening  the  absoess  greater  seenrity  ia  insured  by  uniHng  the 
borders  yet  more  clostdy  with  a  eontirnmus  catgut  suture,  Smesiring  lla* 
surfrtccs  of  the  wound  with  iodoformized  vaseline  can  do  no  harm,  and  it 
may  do  much  to  prevent  infection. 

The  Frevauiions, — Strict  asepsis  and  rigid  enforcement  of  peritoneal 
protection  are  essential  to  a  happy  outcome  in  these  crises.  Ex7j! oratory 
asjiiration  may  be  followed  by  fatal  leakage,  if  too  large  a  needle  \m}  used. 
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Perforation  of  a  large  vessel  has  arisen  in  this  connection.  Rough  examina- 
tion of  an  abscess  cavity  has  given  rise  to  fatal  bleeding  from  rupture  of  a 
large  vessel,  hence  caution  is  essential  in  this  measure.  In  some  instances 
serous  adhesion  may  not  have  taken  place,  even  in  the  presence  of  evident 
pointing  of  the  tumor. 

The  General  Comments. — A  free  opening  of  the  abscess  should  be  made 
when  the  local  evidences  indicate  the  probability  of  a  more  or  less  prompt 
evacuation  through  rupture  of  its  wall  externally.  Yet  it  is  not  proper  to 
wait  for  these  manifestations,  since  rupture  at  a  less  favorable  situation 
may  happen  without  their  presence  at  all.  When  it  is  determined  that  pus 
exists  in  the  liver,  its  prompt  removal  is  demanded,  not  only  to  limit  the 
further  destruction  of  liver  tissue  by  extension,  but  also  to  obviate  the 
greater  danger  of  loss  of  life  from  rupture.  Usually  the  local  evidences  of 
tumor  are  noted  in  the  right  hypochondriac  or  epigastric  regions.  In  rarer 
instances  less  marked  evidences  of  lateral  and  posterior  thoracic  involve- 
ment are  observed.  If  only  constitutional  symptoms  are  present,  the  use  of 
the  aspirator  is  advised  to  detect  the  presence  and  indicate  the  location  of 
the  pus  collection,  the  needle  remaining  as  an  unerring  guide  to  the  pus 
when  found.  In  doing  this  after  the  peritona?um  is  reached,  care  should  be 
practiced  to  introduce  the  needle  at  the  center  of  the  area  of  adhesion,  and 
the  caliber  of  the  final  opening  should,  if  practicable,  be  limited  to  this  area 
to  avoid  peritoneal  infection.  If  the  area  do  not  correspond  to  the  opening 
in  the  abdomen,  the  opening  should  be  shaped  to  conform  to  proper  drain- 
age requirements.  If  disconnected  abscesses  be  present  in  the  liver,  one  or 
more  may  escape  notice  even  if  careful  examination  of  the  abscess  cavity  be 
made  with  the  finger,  trocar,  etc.,  after  evacuation.  Little  can  be  said  in 
favor  of  the  employment  of  cautery  or  caustics  for  the  promotion  of  adhe- 
sion, or  of  the  former  for  oj)ening  the  abscess.  Abdominal  incisions  like  the 
thoracic  ar(^  made  over  the  most  i)rominont  i)art  of  the  tumor  about  three 
inches  in  length  and  in  the  long  axis  of  the  body.  The  sewing  of  the  tumor 
to  the  edges  of  the  abdominal  wound  after  evacuation  of  the  pus,  is  facili- 
tated by  drawing  the  organ  forward  with  the  hooked  finger  and  by  passing 
all  of  the  sutures  before  any  are  tied.  After  completion  of  the  first  step  of 
the  operation,  the  introduction  of  two  ligatures  but  a  short  distance  apart 
into  the  tissues  at  the  bottom  of  the  wound,  at  the  site  of  the  proposed 
ojx'uing,  will  enable  the  surgeon  to  draw  the  structure  forward  into  the 
wound  and  also  will  provide  a  satisfactory  guide  to  making  the  incision 
after  adhesions  are  establislied.  The  drainage  tube  should  be  maintained  at 
such  a  length  that  iinj)ingement  of  the  end  on  the  wall  of  the  abscess  will 
not  hap{)en  as  penetraticm  of  the  liver  luay  follow,  especially  when  the 
dressings  are  firmly  ap})lied.  Curetting  of  tlie  wall  of  the  abscess,  if  done 
at  all  should  be  conducted  with  great  caution  to  avoid  the  bleeding  incident 
to  severance  of  large  vessels.  If  luvmorrhage  occurs,  flushing  of  the  cavity 
with  hot  antiseptic  fluids  and  packing  with  iodoform  gauze  should  be 
emj)loye(]. 

The  Hesulls. — In  the  absence  of  sej)sis  or  peritonitis  the  patient  usually 
makes  a  proinj)t  and  satisfactory  recovery.  The  absc(»ss  shrinks  and  finally 
heals  with  (.leansing  of  the  cavifv,  good  drainage,  and  repeated  dressings. 
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The  geDeriil  rate  of  mortality  h  about  40  per  cent.  Individual  reports 
0\e  more  oneoiini^nii^  results:  as,  48  cases  with  35  recoveries  (Daiinev)  ; 
47  cases  with  'i?  recoveries  (Ferron)  ;  SO  per  cent  of  recoveries  are  reported 
hy  Fontan,  which  jt^oocl  result  he  attributes  to  the  use  of  the  curette.  Mul- 
tiple abscesses — ^iO  per  cent — are  usually  fatal.  Abscess  of  the  right  lol>e 
resulted  fatally  in  50  per  cent,  and  of  the  left  in  43  per  cent  of  the  ea.^es. 

Hydatids  of  the  Liver. — The  liver  is  the  seat  of  hydatid  disease  in 
nearly  sixty  per  cent  of  the  cases  of  hydatid  infliction,  and  when  multiple 
the  liver  is  quite  certain  to  be  involved.  Tiie  plans  of  operative  cure  are 
those  directed  to  the  destruction  of  the  growth  without,  and  with  removal 
of  the  contents.  Addressed  to  the  former  plan  are:  I,  Simple  puncture; 
2,  puncture  with  renmval  of  a  small  amount  of  the  contenti*  of  the  sac;  3, 
puncture  with  medication  of  the  contents;  4,  electrolysis;  5,  incision;  t>, 
excision.  As|)jration  with  removal  of  a  portion  of  the  fluid  is  thought  by 
some  to  be  a  eom])arativrly  safe  and  elFicient  operation,  and  often  quite  as 
serviceable  as  the  more  coiuplicatcd  and  dangerous  practice  of  introducing 
chemical  solutions. 

7'he  Retold  Is. — The  first  and  second  plans  of  practice  are  commended  by 
their  outiTune.  A  mortality  of  19  per  cent,  40  per  cent  of  failures  and  54  of 
successes,  is  reported  ( Thomas),  Puncture  as  a  means  of  diagnosis  hut  not 
of  treatment  is  commended.  The  third  method  gives  a  higher  mortality 
rate  than  do  the  succee<ling  ones,  and  therefore  is  not  to  be  employed  except 
for  sjK'cial  reasons.  Electrolysis  with  simpk*  puncture  is  no  less  dangerous 
than  tlie  jireit'iling,  but  muc  h  inferior  to  them  as  a  method  of  cure.  I^unc- 
ture  exposes  the  patient  to  the  dangers  of  peritoneal  infection  from  leakage 
and  death  from  luemorrhage  due  to  the  piercing  of  a  large  vessel.  The 
securing  of  adhesion  before  puncture,  accomplished  by  incision,  packing, 
et*\,  the  same  ns  in  abscess,  is  a  wise  measure. 

The  Treatment  by  Incision. — ^Ineision  carried  into  effect  either  in  one  or 
two  stages  in  the  manner  practiced  for  abscess  of  the  liver  is  the  best  means 
of  treatment*  Ordinarily  the  cyst  can  be  approached  through  an  abdominal 
incision:  sometimes,  however,  the  posterior  thoracic  is  demanded,  depend- 
ing on  the  poiiU  at  which  the  cyst  manifests  its  presence. 

The  treatment  btj  exehilon  of  the  cyst  wall  and  by  resection  of  a  portion 
of  liver  infested  with  these  cysts  has  been  done  successfully,  but  not  yet 
with  suHicient  frecpiency  to  fix  the  comparative  value  of  these  methods.  Ex- 
cision.  while  idual  in  its  techni(pu\  exposes  the  patient  to  <langers  which  are 
not  of  sjiecial  account  in  the  treatment  by  incision. 

The  Gvni'nil  Remarks, — Hepaiotomij  for  the  cure  of  hydatids  differs  in 
no  essential  part  of  its  technique  from  that  directed  to  the  cure  of  abscess 
of  the  liver.  The  seat,  size,  depth,  and  direction  of  the  incision,  the  i)ro- 
visions  against  i^^ritoneal  infection,  the  estaldishment  of  drainage,  and  the 
adjustment  of  the  wound  borders,  are  like  the  similar  considerations  in  the 
treatment  of  ahsct^ss.  Briefly  stated,  after  a  single  diagnostic  aspiration. 
make  an  iitrlsion  tlown  upon  the  tumor,  sew  the  borders  of  the  peritnnseum 
lo  the  tumor,  remove  the  fluid  jiortion  of  the  contents  wilh  the  aspirator, 
make  an  incision  into  the  cyst  an  inch  in  length,  and  sew  the  borders  of 
the  opening  to  the  non-cutaneous  portion  of  the  borders  of  the  abdominal 
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wound;  empty  the  eyst  with  the  fingers  and  a  spoon,  examine  the  inner 
wall  for  additional  growths  and  for  abscess,  cleanse  the  parts,  drain,  and 
dress  antiseptically. 

The  tension  of  the  cyst  wall  causes  prompt  and  forcible  expulsion  of  the 
contents  as  soon  as  it  is  punctured.  The  toughness  of  the  wall  often  permits 
the  pulling  of  the  cyst  outward,  between  the  ribs  or  elsewhere,  for  safe 
drainage,  and  even  its  entire  removal  from  the  liver.  Thornton  advocates 
primary  closure  of  the  wound. 

The  Results. — The  general  rate  of  mortality  by  the  direct  methods 
varies  from  fourteen  to  forty-eight  per  cent;  the  former  rate  belonging  to 
the  two-stage  0{)eration  directed  to  the  primary  attainment  of  adhesions 
(Volkmann).  In  abdominal  approach  the  mortality  rate  is  10.29  per 
cent;  in  the  thoracic — one  stage — 29.4  per  cent  (Thomas). 

Uepateciomy  is  practiced  for  the  removal  of  solid  tumors  of  the  liver  of 
various  kinds.  The  form,  location,  size,  number,  and  nature  of  the  growths 
exercise  a  great  influence  on  the  attempts  and  the  results  of  operation. 
Pedunculated  neoplasms,  those  of  small  size,  single,  and  of  benign  charac- 
ter, can  be  removed  successfully  when  accessible  and  sujierficially  located. 
In  those  of  sessile  form  and  those  more  or  less  completely  hidden  beneath 
the  liver  surface,  free  incision  close  to  the  growth  and  enucleation  are  em- 
ployed. An  isolated  malignant  growth,  and  even  two  or  many  such  growths 
when  small  and  closely  associated,  may  be  removed  singly  by  wide  free  dis- 
section and  by  resection  of  the  portion  bearing  them,  especially  when 
located  at  the  margins  of  the  right,  or  in  the  left  lobe  of  the  organ.  The 
difficult  part  of  hepatectomy  relates  primarily  to  the  control  of  hasmorrhage 
and  the  prevention  of  air  embolism;  secondarily  to  the  prevention  of  sepsis 
and  peritoneal  complications. 

Pedunculated  tumors  and  such  others  as  may  be  grasped  at  their  bases 
by  an  elastic  ligature,  and  even  a  portion  of  the  liver  itself  that  can  be 
similarly  treated,  are  attacked  in  one  or  two  stages  and  removed. 

The  Operation  in  One  Stage. — After  thorough  asepsis  and  under  gen- 
eral anjesthesia,  make  an  incision  in  the  abdominal  wall  over  the  tumor 
from  the  costal  margin  vertically,  five  or  six  inches  in  length;  expose  the 
parietal  peritonaeum,  arrest  hajmorrhage,  open  the  ]Hjritona»um  the  entire 
length  of  the  wound,  bring  upward  into  the  wound  the  portion  of  liver  to  be 
removed,  causing  the  base  to  be  brought  into  close  contact  with  the  margins 
of  the  wound  to  which  it  is  united  by  silk  sutures  passed  through  the  liver 
sul)stance  Innond  the  diseased  area,  thence  through  the  borders  of  the 
abdominal  wcmnd,  and  so  tied  as  to  firmly  unite  the  liver  with  the  abdomen, 
and  causing  the  diseased  portion  to  apjwar  without;  place  an  elastic  liga- 
ture around  tlie  base  of  the  protrusion,  allow  it  to  remain  for  three  days,  then 
remove  and  suljstitute  another.  After  removal  of  the  mass  its  base  heals  by 
granulation. 

Thi'  liC marl's. — The  use  of  the  actual  cautery  during  the  later  days  of 
treatment  will  ha,sten  the  s<'paration  and  lessen  correspondingly  the  putre- 
factive clianges  and  the  dangers  of  abscess  and  suppuration  of  the  wound. 
The  elastic  ligature  is  held  in  ])lace  and  guided  by  means  of  long,  curved 
transfixion  pins  passed  transversely  tlirough  the  base  of  the  part  to  be 
removed. 
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portal  Vein  nnd  its  large  branches,  shouhl  be  esiutioiisly  avoitled.  Ligature 
of  tlie  latter  is  liable  to  end  prniiiplly  in  fatal  abdominal  liai'inorrhage.  The 
free  use  of  eauterj  for  tlie  control  of  bleeding  is  objectionable  because  of  its 


FiQ.  1168.^ 


-The  operation  of  hepatect-omy*     Removal  of  a  longitudinal 
wedge-ahaped  piett*. 


inlcrferenee  with  siibstHiuent  unitm.  Caiitimi  must  be  exereined  in  sutur- 
^ing  the  liver  to  avoid  the  tearing  out  of  t!ie  stitches;  even  quilled  gutures 
ad  stiteheiS  carried  around  strips  of  gauze  may  be  utilized  temporarily  for 
the  purposes  of  better  security.    In  the  instance  of  failure  to  eloee  a  womid 


Fia.  I  \W. — Thf  opcmtioti  of  hepat-eetomy.     Suture  of  wound 

of  tlie  liver  completely  by  sewing,  the  remainder  of  the  wound  is  properly 
treated  by  the  inlroduction  into  it  of  iodoform  gauze,  which  is  allowed  to 
escape  externally  throufjh  the  abdominal  wound* 

The  Remarks, — ^In  those  instances  in  which  excieion  by  cautery  is  made. 
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tlie  Pai|iielin  cautery  knife  is  esptviaily  serviceable.  Surgeons  have  repeat- 
edly removed  yjortions  of  the  liver  as  well  as  tuinors  from  its  strueture  with 
eompnraiive  safety.  The  aWomin^l  wound  is  not  eloped  till  danger  uf 
bleeding  is  over. 

A  hirge  portion  of  liver  can  be  removed  without  material  injury  to  the 
patient;  in  fiietT  a  third  has  been  removed  in  the  lower  animals  without  a 
fatal  result.  Portions  removed  are  speedily  replaced  apparently  by  increase 
in  the  size  of  already  existing  elements,  and  the  fLinctions  are  promptly 
rr'stored.  Searing  the  cut  surface  with  cautery  prevents  the  escaf>e  of  bile 
from  the  open  ends  of  the  small  duets,  and  thereby  prevents  its  admission  to 
the  abdominal  cavity  or  external  wonnd,  as  tlie  cas{:'  may  be.  Temporary 
digital  compression  of  the  pedicle  of  a  growth  or  of  the  liver  substance  con- 
tiguous thereto  will  limit  the  flow  of  blood,  and  increased  advantage  in  the 
apjdieation  of  pressure  may  l>e  gained  by  piissing  the  finger  through  tlie 
foramen  of  Wlnshiw.  The  slow  tightening  of  broad,  hiterloeking  silk 
sutures  piissed  about  a  third  of  an  inch  apart  through  tlie  liver  outside  of  a 
propoMHl  line  of  division  will  admirably  control  haemorrhage.  An  omental 
patch,  held  in  place  by  pressure  and  stitching,  may  soon  establish  an  organ- 
ized barrier  to  the  escape  of  blood  from  the  incised  surface. 

The  Res7iit^^.~0i  97  reported  eases  done  by  various  methods,  1?  (17,2 
per  rent )  thed  :  of  thet^e.  }2h  p^r  cent  were  done  for  gumma  ( Anschuetz)- 

Wounds  of  the  Liver.^ — Wounds  of  the  liver  arise  from  various  kinds  of 
vi^deiice,  especially  blunt  violence  and  that  depetulcnt  on  falls,  etc.  The 
[KHniHarity  of  the  normal  liver  structure,  and  its  moditication  by  various 
f(>rrns  of  structural  disease,  contribute  not  a  little  to  the  liability  of  he|>atie 
injury.  The  right  lolx*  is  injured  about  four  times  oftener  tlian  the  left  and 
tbriv  times  more  frequently  than  the  median  portion.  In  injuries  of  the 
liver,  the  charaeterisiic  freedom  and  ]jcrsisteiiey  of  the  bltn^ding,  and  the 
presence  of  bile  in  the  peritomeum,  suggest  the  need  of  prompt  operation. 
Strict  asepsis  should  always  be  employed.  The  abdominal  incision  should 
\m}  free  and  so  located  as  to  Ix-st  expose  the  seat  of  the  injury.  The  median 
incision  only,  or  supplcruented  by  another  at  the  right  or  left,  will  com- 
monly meet  the  indications.  However,  when  located  high  up  and  well  to 
the  riglit,  an  oblique  incision  along  the  costal  border,  aidiih  iierhaps,  by  exci- 
sion of  a  part  of  one  or  more  of  the  ribs,  may  he  advisable.  Collections  of 
blood  in  the  jferitoncal  cavity  often  indicate  the  seat  of  llie  injury,  ami  their 
removal  may  furnish  the  evidence  of  continuous  bleeding.  The  indkatioris 
for  treatmeni  rt?late  to  the  arrest  of  hiiemorrhage,  repair  of  the  wound, 
cleansing  of  the  peritonaeum,  and  the  establishment  of  the  necessary  drain- 
ag*'.  lia^morrhage  is  temporarily  controlled  by  packing  the  wounrl  with 
gauze  or  sponges,  aided,  fierhaps,  by  digital  or  elastic  pressure  of  the  injurtMl 
part  of  the  organ.  The  ligature  of  the  bleeding  points  with  silk,  and  closure 
of  the  wound  by  deeply  and  closely  placed  silk  sutures  are  the  ideal  steps 
of  permanent  arrest  of  bleeding  and  final  repair  of  the  wound  (Figs.  1170, 
1171).  Small  ruptures  of  the  surface  are  closed  quite  well  by  means  of 
purst^-string  sutures  (Fig.  944).  In  the  event  of  incomph'te  or  non-closure 
of  a  wound  for  any  reason,  a  tamponade  of  iodoform  gauze  should  be  intro- 
duced for  a  day  or  two,  as  the  ease  may  be^  depending  on  the  presence  and 
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character  of  the  lilecdiiig.  The  Ui^e  of  caukTy  in  wounds  of  thu  liver  is 
objcctinuahlj?  since  it  interferes  with  the  processes  of  repair,  and  invitees  the 
occurrence  of  secondary   ha'uiorrhage.     Tampons  of  ^sterilized  gauze  are 


Frn,  1170> — Sewing  rupture  of  liver  with  Rruuiet's  needle. 

much  prompter  and  securer  agents  of  arrest  than  cautery.  In  gunshot  and 
stah  woiindi^  tlie  haemorrhage  k  an-ested  l>y  tamjwn  and  such  open  vessels 
closed  with  silk  as  may  he  found  [iracti cable.  Tlie  tampons  are  removed 
every  two  or  three  days  with  cautit*n,  and  fresh  and  smalh^r  ones  intro- 
dneed  to  faeiUtate  drainage.  The  abdoininal  wound  shmdtl  not  be  com- 
pletely ck>se<l  so  long  as  a  danger 
V*f  ha-morrhage  or  infwtion  is 
present.  Thi»  removal  of  h!ood 
clots  and  fn-e  blood  from  the 
peritoneal  cavity  should  be  car- 
ried into  effect,  and  good  drain* 
age  establislu'd  vvlien  suggrsted 
by  the  |»ossibility  of  the  oecur- 
renee  of  infection. 

It  is  wortby  of  note,  howrvrr, 
that  the  presencv  of  blood  in  tin* 
peritoneal  cavity  is  object  ion- 
able  in  proportion  to  the  degnH^ 
of  infection  that  may  Ix^  ass<.>ei- 
iiti'd  with  the  injiiry, 

Th  e     Res  u  I  ts,  —  In     ru  pt  u  re 
prompt  np^/rative  action  a[«|K*ars 
to  increase  the  rate  of  recovery  from  15  per  cent  to  45*  in  gunshot  wounds 
from  55  |ht  cent  to  70,  and  in  stab  wounds  from  G4  pt»r  cent  to  quite  75. 

Hepatop^xy. — TIepatopexy  relates  tt>  the  cure  of  atmormal  mobility  of 
part  uf  or  tbe  entire  liver  by  fixation  of  the  organ  to  the  alxloniinal  wall. 


FlO,   1171- — Sewing  liver 
tying;.     These  suturt*.  »*. 


lafini  for 
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The  itHjuii^ik*  iik'isiiHi  for  lixatioii  is  iiiaJr  (ivtT  tlit*  prnUipsOLl  [mrt  of  iIr* 
liwr  [uiralli'l  with  tin.'  eosta!  border,  the  liver  \»  ivdiieed  to  the  norriud  posi- 
tion and  retained  by  means  of  fieveral  fc^tont  silk  Hntnrej^  connecting  it  with 
Ihe  posterior  surface  of  the  abdominal  wall.  The  patient  is  required  to  lie 
stili  for  several  weeks  in  order  to  secure  as  iirni  nnion  as  possible. 

liftm.'itf  fastened  a  pralapsed  liver  in  pltiee  suee^'ssfujlv  by  means  of 
strong  gi!k  ligatures  pasivcd  through  the  round  ligament  and  over  the  carti- 
lage of  the  seventh  rU)  and  tied,  aided  by  a  kangaroo  tendon  connecting  the 
extreme  right  lolw  of  the  liver  with  the  abdominal  wall  eorrej^ponding  to 
thai  point. 

Jvftas  eiired  a  jjatient  by  replacing  the  liver  and  sewing  the  gall  bladder 
to  the  abdondnal  wall,  Dcpage  practicx^d  the  resection  of  a  portion  of  the 
abdnminal  wall  as  an  element  of  cure.  In  all  cases  of  this  deformity,  it 
is  wise  to  sus|}end  at  the  sanie  time  snch  otlier  organs  tis  may  exercise 
traction  on  tlie  liver,  when  cirenmstanees  will  permit. 

71te  lirsulls. — The  results  of  11  cases  noted  justify  the  course  pur- 
sued, and  encourage  further  efTorts  to  remedy  the  ill  effects  in  (Ilenanrs 
disease*.     Of  these,  8  recovered  completely,  1  died,  1  not  reported, 

Hepaticostomy  (Uepatostomy). — Hepastotomy  consists  in  the  estal>- 
lishment  i»f  a  listulous  comnmnication  between  one  or  more  extra-hepatie 
bile  duets  and  tlie  surface  of  the  body  to  relieve  the  duets  of  accumulated 
bile  due  to  obstruction  from  biliary  calculi.  An  abdominal  incision  is  made 
over  tile  portion  of  Ihe  liver  harboring  the  distended  ducts,  and  after  care- 
ful isolation  of  the  tiebl  nf  operation  an  incision  is  made  into  tiie  liver  and 
dee  penned  until  the  dilated  duct  is  reached,  rareful  cleansing  of  the  wound 
and  renewed  packing  of  the  field  is  done  Ix'fore  the  duct  is  opened,  to  avoid 
tlie  possibility  of  infection  from  the  escape  of  its  w>ntents.  The  duct  is 
then  ojumed,  the  wound  carefully  cleansed,  and  the  gallsiunes  are  removed. 
The  presence  of  other  dilated  duets  are  sought  for  and  relieved  in  a  similar" 
manner  as  the  preceding.  The  wound  is  again  carefully  cleansed,  the 
borders  of  the  liepatie  and  gall-duct  incisions  are  united  to  those  of  the 
idjdiunirial  wound  l>y  sewings  and  the  remaining  portitms  of  the  latt4:'r 
wound  are  closed  with  sutures,  leaving  the  fistulous  opening  to  beak 

The  licjiulls. — Thornton  oj>erated  suceessfidly  ujton  a  patient  by  this 
method  of  practice. 

The  operation  for  the  Cure  of  Ascites  from  Cirrhosis  of  the  Liver 

( Epi]»lopexy  ). — This  eprratirui  was  proposed  hy  Talma  and  earrii'd  into 
elTeet  by  Drumtuond  and  M orison,  in  18I)ti 

]il orison  opened  the  abdomen  in  the  median  line  between  the  uud)ilieus 
and  ttie  [iul>is,  removed  the  lluid  hy  sponging,  scrnhlKHl  the  anterit>r  ]»arietal 
jjcritonanim,  also  ibe  visct-ral  layers  of  the  spbvn  and  liver  and  the  parietal 
portions  corresponding  with  them.  He  then  united  with  sutures  succos- 
eively  the  8erubl)ed  surfaces  of  the  spleen  and  the  liver,  and  the  anterior 
surface  of  the  great  omentum,  with  the  corrcs[ionding  scrnbbed  snr faces  of 
the  parietal  peritoniinim.  The  ahdnminal  wound  was  then  closed  except 
at  the  bnver  end,  through  winch  a  gbuss  tidw  was  passed  into  Douglas's 
pouch.  The  abdomen  was  then  sujiported  tiriidy  by  several  adhesive  strips 
passed  around  it,  thus  maintaining  thi«  ajjposed  surfaces  in  suitable  oon- 
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tact  for  final  adhesion.  Various  methods  of  procedure  are  now  practiced, 
of  which  the  following  one  may  be  regarded  a  fair  example: 

The  Operation. — After  thorough  aseptic  preparation  make  an  incision 
above  the  navel,  a  little  to  the  left  of  the  median  line,  thus  avoiding  the 
vessels  of  the  round  ligament;  tap  and  remove  the  lluid  before  incising 
the  peritonaeum;  expose,  inspect,  and  palpate  the  liver  to  confirm  the 
diagnosis;  dry  and  gently  rub  with  gauze,  the  peritoneal  surfaces  of  the 
liver  and  omentum,  and  the  parietal  peritonaeum  naturally  corresponding  to 
the  aforesaid  structures;  sew  the  omentum  to  the  abdominal  wall  at  sev- 
eral places  and  close  the  incision ;  dress  the  wound  and  surround  the  abdo- 
men with  broad  adhesive  strips  from  below  the  navel  to  the  ensiform 
cartilage,  thus  bringing  the  scrubbed  peritoneal  surfaces  in  contact  with 
each  other;  maintain  the  patient  in  the  dorsal  posture  until  the  united 
surfaces  are  adherent  if  practicable. 

The  operation  hy  parking  in  the  omentum  is  practiced  in  two  general 
ways.  The  first  method:  Cut  vertically  down  from  the  navel  upon  the 
peritcmanim  for  i\\e  or  six  inches,  and  push  aside  the  superimposed  tissues, 
by  means  of  blunt  dissecftion  with  the  fingers  and  scali^l ;  divide  trans- 
versely for  three  or  four  inches  the  peritonjeum  at  the  upper  angle  of  the 
wound ;  raise  out  of  the  abdomen,  through  the  transverse  opening,  the 
omentum,  and  apply  it  evenly  to  the  external  surface  of  the  exposed  peri- 
tonanim,  tucking  it  in  at  the  sides  and  stitching  it  in  place;  close  by 
sewing  any  excess  of  the  opening  through  the  jH^ritonanim  and  close  the 
abdominal  wound,  thus  burying  the  transferred  omentum;  unite  the  bor- 
ders and  dress  the  part  as  in  the  preceding  instancn?. 

llie  Second  Method  (Schiassi). — Make  an  incision  six  or  eight  inches 
in  length,  in  the  line  of  the  right  nipple  from  the  costal  arch  downward; 
make  a  second  incision  from  the  junction  of  the  middle  and  upper  thirds 
of  the  first  directly  inward  to  an  inch  beyond  the  median  line;  divide  the 
intervening  tissues  along  these  lines  down  to  the  peritona?um;  remove  the 
fluid  from  the  |K^ritoneal  cavity  through  a  small  opening  made  at  this 
])lace;  separate  the  fia])s  from  the  peritoiueum  and  hold  them  aside  with 
traction  loops;  make  of  the  peritonanim  a  triangular  flap  similar  to  that 
of  the  superimi)ose(l  tissues;  remove  the  omentum  from  the  peritoneal 
cavity  and  lit  it  carefully  to  the  external  surface  of  the  triangular  serous 
flap,  sewing  them  together;  wipe  the  exposed  surface  of  the  omentum 
lightly  with  gauze  soaked  in  a  weak  solution  of  bichloride  of  mercury  to 
facilitate*  adhesions;  restore  the  tissues  in  j)lace  and  unite  and  dress  the 
wound  as  before  described. 

The  Comments. — We  do  not  see  any  advantages  in  this  latter  over  the 
preceding  method,  and  believe  that  there  are  many  disadvantages  connected 
with  it,  making  the  former  preferable. 

The  General  I'emarhs. — The  fluid  should  Ik»  removed  from  the  abdomen 
before  the  incMsion  for  examination  of  the  liver  is  made,  to  prevent  the 
escape  of  the  floating  intestines  through  thc^  opening;  changing  the  posi- 
tion of  the  patient  so  as  to  float  the  intestines  above  the  o])ening  will 
obviate  the  ditticulty.  Drainage  above  the  pubis  is  the  k^tter  if  continued, 
as  the  danger  of  infection  is  removed  from  the  seat  of  operation.     Unless 
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the  drainnge  is  in  the  keeping  of  expert  alteJition,  infecHon  is  apt  to  resiilt. 
therefore  drainage  shniild  tie  dispensed  with  exeep!  when  nnder  titling 
scrutiny.  The  nsual  presence  of  important  eoneomitant  diseaise  in  iliese 
cases  removes  the  operation  from  the  comparatively  safe  Helil  of  operative 
actJon  to  tlie  somewhat  grave  and  dangerons  domain  of  major  operative 
praetiee. 

A.spirate  aeeiimidating  tluid  during  the  procesfi  of  healing  if  the  wound 
have  been  elosed  at  tlic  time  of  operation,  for  reasons  of  comfort  and  to 
prevent  seiiaration  of  appossn:'*:!  tissues. 

Each  caM*  s  hoy  hi  he  considered  upon  its  individual  merits,  rather  than 
one  of  a  claims  to  be  treated  in  a  detinite  manner.  In  long-stanrling  ea^es 
attended  with  distention  the  omentum  may  beeonie  so  attenuated  as  to  be 
seareely  amenable  to  handlintc,  or  be  found  already  adherent  to  the  abdom- 
inal wall  with  highly  devetojunl  vascular  ctuineetiun  therewith,  which 
should  lie  earefnlly  husliandeil  rattuvr  lhan  de?itr«>y»Nl  witli  the  futile  iilea 
of  providing  a  Ijetter  one.  The  writer  has  lately  met  with  a  ease  of  this 
kind.  The  omentum  may  he  found  rolle/l  up  inio  a  complicated  mass, 
retpiiring  careful  unrolling,  which  is  sometimes  impt^ssihle.  In  sewing  the 
omenUiui  to  I  lie  opposed  tissue,  earefnlly  avoid  any  eficroaehuient  on  a 
vessel  that  can  contribute  to  the  cirenlation  of  the  parts.  The  omentum 
may  be  pocketed  t*etwtM:'n  any  of  the  layers  cif  the  abdominal  wall  except 
where  an  opposing  layer  is  fatty.  When  the  spleen  is  enlarged  it  should 
be  scrubbed  and  ancht>red. 

Miifier  rej»orts  iinding  the  ascites  in  (me  iustaueo  ilue  to  inllauimatnry 
adhesions  ehokijig  the  portal  circulation,  which  when  released  effected 
a  cure. 

Tiw  Results. — Grcrnottfjh  *  reports  123  cases  of  cirrhosis  of  I  he  liver, 
treated  surgically,  Itia  of  wlikb  had  ascit(»s:  of  whieh  1'^  per  cent  were 
jmj>roved  aud  ,5S  |X'r  cent  not  improved.  Twenty-nine  an<l  a  half  per  cent 
died  within  thirty  days  after  operation  and  JJ  were  in  improved  state  two 
ymrs  after  oyieration.  Enlarged  liver  gave  a  lower  rate  than  atrophic  liver, 
and  suture  of  the  omentum  between  layers  of  the  abdominal  wall  was 
followed  by  the  best  results.  The  many  instances  of  practical  cure  fol- 
lowing tapping  and  the  uncertainty  of  the  exact  patliologieal  state  of  tlie 
liver,  together  with  the  often  somewhat  formidable  character  of  the  o|k- ra- 
tion and  the  Hability  of  infection,  still  invest  the  operation  with  at^  elenienl 
of  doubtful  expediemy. 

Operations  on  the  Gall  Bladder. — The  gall  bhidder  is  freijuently 
operated  on  for  the  removal  of  gallstones,  purulent  collections,  etc. 

The  Anaiomiml  Points. — The  normal  gall  bladder  is  from  two  and 
a  half  to  five  inches  in  length,  an  inch  and  a  half  across  at  the  widest 
poifit,  holds  about  an  <*ynce,  and  eontains  ealculi  in  about  tiui  i>er  cent 
of  the  adult  subjects.  When  filled,  the  fundus  extends  Wyond  the  border 
of  the  liver  at  a  point  corresponding  to  the  cartilage  of  the  ninth  or  tenth 
rib,  more  frequently  the  former.  The  upper  surface  lies  in  contact  with 
and  is  attached  to  the  liver  by  couneetive  tissue,  wliile  the  under  surface 
ftiul  the  sides  are  covered  with  ]HTi(oii;euui   (Fig.  1175).     Hrefrer  reports 
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tlic  i»reaenc'C  of  a  distinct  mesentery  in  four  pvr  cent  of  a  hinnlred  ifis' 
setrtioii  made  by  himself,  and  in  these  iiistanees  frc^cpiently  siippleiiiented 
by  an  outward  extension  of  the  lesser  omentunu  thus  forming  a  doulilc? 
mesenlerie  arrangi'iiieiit.  Tlie  late  Greifj  Smiih  re]>orted  st^niewhat  simihir 
findings.  Tlie  luider  surface  lies  in  elose  eonneetion  with  the  first  part 
of  the  dnoileninii  and  fhe  liepatic  flexure  of  the  eoh:»n.  Tlie  cystie  duet  in 
about  an  ineh  aod  a  lialf  to  two  inches  long,  and  lined  with  mucous  niem- 


Pio.    1 172. — Tht:  bihiiry  ve^iwels  and  f^aW  bladder.     «.  t'ystic  diirt,     b.  Bile  duct,     c 
Ilvpatic  duft.     tL  Common  duet.     c.  Duodenal  orifice.     /.  Duet  of  Wirsung. 

brane  so  arranged  in  a  spiral  manner  around  the  lumen  as  to  narrow  the 
ealilx'r,  randy  |M.^rmitting  the  in  trod  net  ion  of  a  pniho,  and  resisting  thf 
removal  of  caleuli  (Fig.  1173),  This  duet  runs  downward  to  thr  loft  in 
the  h*ss4T  omentum,  having  the  hepatie  artery  on  its  loft  aii<l  the  jmrtal 
vein  behind  it,  and  joins  the  hepatic  duet  at  an  acute  angle  (Fig.  1171). 
Tile  hepatic  duet  is  about  two  inches  long  and  arii^es  by  two  branches,  one 
each  from  the  right  an*!  left  lobrs  of  tho  Uwr,  and  runs  downward  an<! 
to  the  left  in  the  lesser  onientnm  with  the  hepatic  artory  at  the  left  side 
Tlie  cunimon  duet  varies  in  Icngtij  from  an  inch  and  a  half  to  ai)out  five 
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inches,  Imving  an  avt'ragu  lungtli  of  about  three  inches,  is  form(»d  by  the 
cystic  and  hopatic  ductta,  and  passes  at  first  hctwci'n  the  layers  of  the  le;sser 


front  of  the  portal 


the  right  of  the  hej 


artery, 

aod  behind  the  first  part  of  the  duodenum   (Fig.  1175);  it  then  passes 
between  the  second  part  of  this  if^tt:^tine  and  tlie  head  of  the  pancreas,  and 

I'mh  by  entering  obliquelv  iuto  the  lower 
part  of  the  second  portion  of  the  duodenum, 
lying  in  the  walls  of  the  gut  for  three 
fourths  of  an  inch  before  its  termination, 
whieli  is  marked  by  a  small  mucous  papilla 
located  about  three  and  a  half  to  four  inches 
from  the  pylorus.  Brewer  points  out  the 
fact  that  the  papilla  (Fig.  1173)  can  be 
located  quite  well  in  the  living  subject  by 
passing  the  left  index  finger  tlirough  an 
opening  made  into  the  second  j»ortion  of  the 
gut,  downward,  inward,  and  backward  to  a 
point  about  an  inch  and  a  half  Indow  tlie 
eresLi-ntic  fold  of  mucous  menibraue  loeated 
at  the  tlexure  indicating  the  junction  of  the 
first  two  portions  of  the  duodenum,  the  fold 
resting  opposite  the  middle  of  the  second 
jjhahinx.  and  its  prcsenee  being  ""  marketlly 
accentuated  by  upward  traction  of  the  e<lges 
of  the  wound."  The  general  diameter  of  the 
common  duet  is  two  lines;  below  its  junction 
with  the  pancreatic  it  is  three  lines.  The 
smallest  diameter  is  at  the  entrance  of  the 
duodenum. 

The  tapping  unth  a  trocar  and  cnnnula 
and  the  tisplrntloti  of  a  distended  gall  blad- 
der are  by  no  means  trivia!   matters.     Not 

Fro.  1 173.— The  gall  bladder  and  infreqiientlv  a  resulting  leakage  has  Wen 
biliar>'  duct^H.  n.  Cavity  of  the 
p;all  liladder.  fe.  Neck  of  the 
gtiU  iiladder,  r.  Cyslic  dnH, 
ti.  8|*iral  \'alve  of  cystic  duct, 
f.   Coniiiion   hepatic  duct.      A      «  ^  .  i         ■ 

less  safe  as  primary  measures  than  is  an  ex- 

])1orative  incision.  The  latter  when  proper- 
ly conducted  is  devoid  of  sjieeial  danger,  and 
therefore  may  constitute  wisely  the  i>rimary 
step  of  coniplete  operative  relief.  The  tapping  or  aspiration  of  an  exposed 
and  thoroughly  isolated  gall  hladder  for  the  purpose  of  diagnosis  or  relief 
from  overdistention  is  prudent  and  justifiable  practice. 

The  introduction  through  the  abdominal  wall  into  the  gall  hladder  of 
a  long,  slender  needle,  either  independently  or  combined  witli  trm-ar  and 
cannula,  for  the  purpose  uf  determining  the  presence  of  calculi,  is  dan- 
gerous, and  made  unjust ifialtle  by  the  etlicacy  of  explorative  incision  with 
etriet  asepsis  and  localized  anaesthesia. 


followed  by  fatal  peritonitis  and  death. 
Neither  of  these  measures  can  be  r**garded  as 
wise  for  the  purpose  of  diagnosis,  as  they  are 


Commoti  l>ile  duct.  g.  Pan- 
creatic duct.  h.  Ampulla  of 
Vat-er,  i.  fc>i*cond  j^irtiim  i>f 
duodenum.     /.  Biliarj^  papilla. 
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Cholecyslostomy.^Choleeystostomy  is  a  tf'i-m  applied  to  the  operation 
of  opening  tlie  gall  bladder  for  the  purpose  of  removal  of  the  contents. 
Tiie  operation  may  be  completed 
at  one  or  two  stages  anrl.  in  the 
fir^t  ini^tanee,  the  eunteuts  of  the 
tumor  may  be  evacuated  before  or 
after  sewing  the  walls  of  tfie  tumor 
to  the  borders  of  tlie  abdominal 
wound. 

The  Operafion  (primary  iuci- 
gion  and  ^et-ondary  fixation  of  tiie 
gall  bladder  to  the  abdominal 
Widl). — After  the  necessary  aseptic 
pretiuitions,  with  the  patient  lying 
on  the  back,  hx^ate  the  cartilage 
of  the  tenth  rib  and  imike  an 
incision  from  it  <l(>vvnward  and 
forward  in  the  course  of  the 
lilxTs  of  the  externtd  ohlii^iie  omt^cle 
for  three  or  four  inches ;  neparate 
and  draw  apart  the  fdn-rs  of  thh  muscle  and  those  of  the  succeeding  mus- 
cles as  they  appear  {Greig  Smith)  ;  jiineli  up  aud  divide  the  peritonamm; 


Fiii-  1 174. — H elation  of  vessels  at  nnd  below 
the  transverse*  fi,ssiirp,  a.  ( lall  bladder,  h. 
Cystic  duet.  c.  C^jriuiir nj  duct.  tL  Ht-patic 
duct.    e.  Hepatie  artery,     /.  Hepatic  vein. 


10,  1175, — Analomiral  relatioa"?!  nt  the  under  f*urface  of  the  liver,  a,  a.  Portal  vein. 
6.  Common  duct.  c.  Cystic  duct.  d.  Hepatic  durt.  t\  Hepatic  artery,  /.  He* 
patico-duodeaal  ligament — i,  e.,  right  border  of  the  leaser  omentum* 

intToduce  the  index  finger  to  Hie  nhdominal  cavity  and  explore  the  gall 
bladder  if  it  be  not  too  much  distended  for  this*  purpose;  if  non-adherent 
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pack  the  borders  of  the  exposed  part  of  the  bladder  with  gauze  or  sponges, 
introduce  a  small  trocar  or  line  aspirating  needle  at  the  lowest  point  of 
the  exposed  part,  and  as  the  contents  escape  seize  the  relaxing  walls  of 
the  bladder  alKJve  and  below  the  point  of  puncture  with  fine  foreeps  and 
draw  the  bladder  cautiously  into  the  aklominal  wound  and  even  through 
it,  if  the  conditions  will  permit.  When  the  fluid  is  removed,  place  a  broad 
tsponge  around  the  exposed  part  and  make  a  verLieal  incision  with  scissors 
into  the  bladder  of  sullicient  size  to  admit  the  linger;  grasp  the  sides  of 
the  incision  close  to  the  border  with  forceps,  or  control  them  by  means 
of  traction  Iooj>s;  draw  the  bladder  still  farther  forward  and  give  the 
forceps  or  loops  in  charge  of  an  assistant;  arrest  hamiorrhage;  introduce 
the  index  linger  into  the  cavitj  of  the  bladder  and  note  its  contents; 
renmve  small  stones  with  a  scoop,  larger  ones  with  forceps,  and  liberate  im- 
pacted  ones  with  the  finger  or  scoop,  combined  with  external  manipulation, 
being  careful  not  to  tear  or  bruise  the  walls  of  the  gall  bladder  and  cystic 
duct.  Stones  immovably  fixed  in  the  cystic  duct  rc<[uire  a  sjx'cial  technique 
for  removal  {page  *J1)3  et  seq.).  Having  removed  the  stones,  thoroughly 
cleanse  the  parts,  including  the  cavity  of  the  gali  bladder,  with  aseptic 
Jluid  ;  remove  the  sponges,  noting  that  all  are  accounted  for;  push  aside  the 
intestines  and  t)cgin  a  ^^ystematic  examination  of  the  cystic,  cojomon,  and 
hepatic  ducts  to  ascertain  the  presenctj  of  movable  or  impacted  calculi; 
clean.%*  the  peritonaeum  and  suture  the  borders  of  the  wound  in  the  gall 
blad<ler  by  amtinuous  or  interrupted  stitches  to  those  of  tlie  abdominal 
wound,  omitting  the  skin;  pass*  when  feasible,  all  of  the  sutures  befni*e 
tying  liny.  Introduce  a  rubber  drainage  tube  up  to  tlie  cystic  duet  that  it 
njay  Ijclter  convey  away  the  bile,  or  close  the  opening  in  the  bladder  around 
the  tnl^e  with  a  purse-string  stitch  for  the  same  purpose;  apply  to  the 
wound  iodoform  gauze  and  around  the  tul>e  the  ordinary  aseptic  variety, 
whieli  is  changed  as  circu instances  rt^inire.  The  sutures  are  removed  at 
the  end  of  a  week,  the  drainage  tube  being  kept  in  place  longer  if  need  \ye. 
The  resulting  biliary  fistuhi  will  soon  close  if  the  common  duct  he  pervious; 
if  not,  a  permanent  fistula  will  follow  which  rc<|uires  special  treatment  for 
cure  (page  intKj).  If  the  gull  bladder  be  loo  nuuh  shrunken  to  pernut  of 
iU  union  with  the  borders  of  the  wound  in  the  manner  just  deseribed,  the 
peritomeuni  should  l>c  separated  and  turned  upward  and  sewed  to  the 
shriveled  edges  of  the  bladder.  Rohson  advises  that  the  great  omen  turn 
be  raised  up  and  utilized  for  the  purpose.  Murphjj  has  modified  his  button 
for  tlie  purpose,  and  in  writing  of  the  matter,  he  says:  "  It  can  be  easily 
and  rapidly  insertetl  deep  in  the  abdominal  cavity,  though  the  gall  bladder 
may  be  very  much  contracted ;  it  also  prevents  with  certainty  the  contact 
of  the  gall-bladder  contents  with  the  abdominal  viscera  until  such  time  as 
adhesions  have  formed  around  the  tube:  an<l  finally  it  leaves  a  large  open- 
ing when  the  instrument  is  withdrawn  from  the  gall  bladder,  through 
which  calculi  nuiy  be  extracted/* 

The  operafion  with  the  hnifon  lube  is  performed  as  follows:  An  incision 
is  made  in  the  abdonn'nal  wall,  beginning?  at  the  ninth  costal  cartilage, 
parallel  to  the  external  border  of  the  rectus  muscle  for  a  distance  of  two 
and  one-half  inches.     The  gall  bladder  is  located,  a  sutlicient  surface  of 
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Fid,  1176. — Instrumcnta  employed  in  operations  on  the  gall  bladder  and  gall  duet^. 

1.  Curved  nn(\  straight  ftclssors.  b.  Xwdlc  bolder,  c.  Stone  forceps,  d,  Forcpps  for 
cniflhiiiK,  with  nil)lxT-prot<?<'t<xl  jjiws.  r,  /,  g,  h,  Forc't»p8  for  catching  cftlruli.  i, 
lx>nj;  p^ilvi/r  pniho.  j,  Scaou.  k.  Hypodcimic  sj^rinpe  and  raouse-tooth  ff»rcfp«. 
h  ChrotiMr»j5«*d  rat+pit,  m.  Hidste<J*s  hammer  (fiss*>rti»d  sizes),  n,  Sponi^f-holder. 
y,  Costotome.  n,  BUmt  huok^  Unu'imlimi,  mul  bhint  rctnictor.  q.  Spatula,  r. 
Habted'ii  run  en  needles,  a,  Chirved  needles  for  scMin^  and  straight  for  breaking 
caU'uU.  Seal  pel 4*,  bistourie^tj  forei pressure,  ligatures,  anchored  wi|>er8,  etc^  are 
needwl. 
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its  wall  exposed,  the  contents  are  aspirated,  the  purse-string  suture  is  intr^v 
duced,  the  gall  bladder  incised,  the  male  half  of  the  button  inserted,  and 
the  purse  striii^tj  tied  and  cut  short;  the  tnljular  portiou  of  the  buttnn  is 
then  pressed  into  position,  the  tube  drawn  out  as  far  as  the  gall  bladder 
will  permit,  and  held  there  with  a  pin  passed  through  the  openings  in  the 
side  (Fig.  1177).  If  a  double  row  of  purse-string  sutures,  half  an  inch 
apart,  he  introduced  around  the  gall  bladder  and  a  rubber  tube  inserted 
in  the  vir?eas  and  the  first  row  tightened,  the  tube 
pressed  up  still  further  into  the  gall  bladder  and  the 
bceond  row  tightened  half  an  inch  below  the  first,  a 
secure  adjustment  will  Ije  effected.  If  the  tube  lie 
tlien  packed  around  aboiit  with  gauze,  no  fear  of  es- 
cajR'  of  bile  need  hi-  entrrtaijied. 

The  Prerff«irof?.f.— Soiling  of  the  peritonseum  with 
the  lloids,  and  the  Iosj^i  of  s]Jonges  in  the  abdominal 
cavity,  must  lie  carefully  prevented.  Bniising  of  the 
gall  bladder  by  numipulation  or  foreipressure  should 
be  avoided,  since  sloughing  nujy  be  the  result.  The 
gall  bladder  should  be  seized  in  the  line  of  its  pro- 
posed division,  so  that  pinched  tissue  will  lead  to  no 
siguilieant  harm.  The  aspirating  needle  should  be 
inserted  as  low  down  as  possible,  so  that  the  puncture 
will  not  be  obscured  by  retraction  of  the  gall  bladder 
with  the  escape  of  tlie  fluid.  The  connnon  duet  should 
be  e^aiuined  carefully  for  irremediable  obstruttitm  be- 
fore the  gall  bladder  is  sewed  to  the  abdominal  wound, 
and  if  thus  obstructed  eliolecystentcrostomy  should  be 
performed.  At  ihis  time  the  portion  of  intestine  cor- 
res|jond]ng  to  the  end  of  the  duet  s]R>uld  receive  care- 
ful manipubitive  investigation,  as  a  small  stone  or  an 
insiguifb^antly  small  morbid  growth  there  may  impede 
the  escap4»  of  bile.  The  writer  has  met  with  a  case  of 
the  bitter  kind.  The  sewing  of  tlic  borders  of  the  gall  bladder  to  the  integu- 
ment begets,  not  infrequently,  biliary  fistula,  which  nuiy  be  avoided  by  sew- 
ing the  gall  bladder  to  the  aponeurosis  instead  nf  to  the  integument ;  there- 
fore, a  biliary  listula  will  close  much  quicker  if  the  integument  be  omitted  in 
joining  the  abdominal  wound  with  the  gall  bladder.  If  remediable  obstruc- 
tion of  the  co!nmon  duet  have  eseaped  the  attention  of  the  surgeon  at  the 
time  of  operation,  the  fistula  resulting  from  its  presence  can  bo  cured  only 
by  removal  of  the  obstructing  cause.  For  this  purpose  a  probe  can  be 
carefully  used  to  push  a  stone  along,  or  other  operative  means  employed 
to  remove  the  obBtructing  cause.  The  injection  of  fluids  to  dissolve  the 
stone  is  exploited,  but  it  can  not  be  regarded  with  favor.  The  practice  of 
closure  of  the  gall  bladder  and  its  return  tci  the  abdominal  cavity,  with 
i!uniediate  closure  of  the  abdominal  wound  (cholcH:'ystotomy),  should  be 
practiced  with  discretion.  The  temporary  advantages  gained  by  this  course 
do  not  always,  in  our  judgment,  offset  the  dangers  that  may  follow  it. 

The  Remarks, — If  the  bladder  1>e  not  much  distended,  aspiration  can 


Fuh  il77. — Mtirphy*s 
modilii'd  button  for 
drainage  in  chalo- 
cystotoiny. 
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be  omitted  and  a  free  incision  made  at  once,  the  fluid  being  caught  by 
sponges  or  conducted  away  by  a  small  trough  of  rubber  tissue,  oiled  silk,  etc. 
The  direction  of  the  abdominal  incision  is  varied  according  to  the  predilec- 
tion of  the  operator,  the  needs  for  observation  and  manipulation  of  the 
organs,  and  the  preservation  of  the  abdominal  nerves.  Keen  advises  that 
it  be  made  parallel  with  the  cartilaginous  borders  of  the  ribs;  Czerny 
recommends  a  right-angled  incision,  so  placed  that  the  fundus  of  the  blad- 
der shall  lie  between  the  vertical  and  horizontal  parts  of  the  cut.  The 
"gridiron''  dissection  of  Greig  Smith  is  often  of  ample  dimension,  and, 
like  the  others,  can  be  extended  to  meet  the  requirements  by  division  of  the 
muscular  fibers,  going  even  into  the  rectus  abdominis  if  need  be.  In.  this 
plan  the  natural  tendency  of  the  separated  fibers  to  come  together  prevents 
undue  subsequent  weakening  of  the  abdominal  wall  at  the  seat  of  operation. 
A  vertical  incision  in  the  rectus  or  in  the  linea  semilunaris  is  convenient 
for  explorative  purposes.  It  may  be  necessary  to  break  up  connecting 
adhesions  before  the  bladder  can  be  brought  into  the  wound  sufficiently 
to  prevent  i)eritonoal  infection.  If  the  gall  bladder  be  adherent  to  the 
abdominal  wall  already  (one  stage),  or  be  sewed  to  it  before  evacuation, 
(two  stages)  of  the  tumor  (primary  fixation  and  secondary  incision),  there 
is  less  danger  of  peritoneal  infection,  but  the  operation  is  necessarily  less 
complete  because  of  the  inability  to  examine  the  outlying  ducts  for  the 
presence  of  calculi.  However,  in  all  other  respects  the  technique  is  similar 
to  the  method  by  primary  incision  and  seccmdary  fixation  of  the  gall  bladder. 
Cholecystostomy  and  the  removal  of  the  cause  demanding  the  operation 
implies  much  indeed,  and  sometimes  more  than  can  be  attained.  There- 
fore, the  surgeon  should  be  prepared  to  meet  the  demands  of  every  phase 
of  the  case  in  an  operative  sense,  and  likewise  to  be  reconciled  to  complete 
failure  in  a  philosoi)liical  one.  In  many  instances  this  operation  is  simple 
indeed,  and  quickly  i)erforined.  However,  in  those  cases  where  the  gall 
bladder  is  small  and  shrunken  or  enveloped  in  distorting  adhesions,  or 
encroached  upon  by  distended  intestines  and  adherent  omentum,  associated 
not  infrequently  with  eircumseribed  sufipuration,  the  attainment  of  the 
object  is  always  tedious,  and  is  often  dangerous  because  of  premature  escape 
of  pus,  or  of  injury  to  ini])ortant  vessels.  In  all  such  cases  the  field  of 
operation  should  b(»  carefully  isolated  with  gauze  pads  and  the  adhesions 
cautiously  separated  or  severed  by  patient  blunt  dissection  with  grooved 
director  and  scissors,  until  the  gall  bladder  and  the  ducts  are  brought 
under  examination.  Sewing'  is  often  difficult  and  sometimes  impossible 
Ix^cause  of  the  shrunken  and  wi^ikened  state  of  the  gall  bladder;  hence, 
peritoneal  flaps  carried  from  the  abdominal  wall  or  omental  tissue  drawn 
into  phuv,  and  discreet  ])a('king  of  gauze,  are  the  means  at  command  for 
isolation  ])urpos(»s.  Absorptive  agents,  such  as  sponges  and  gauze,  may  be 
introduced,  beini:  changed  occasionally  when  wet  with  discharges,  thus  pre- 
venting extended  iiifeeti(Hi.  In  these  cases,  both  the  ])atience  and  ingenuity 
of  the  operator  will  he  severely  tested  in  the  securing  of  a  successful  issu(\ 
Had  the  gall  hladdcM*  been  drained  at  the  outset  of  the  trouble,  there  can 
now  be  little  doui)t  of  the  fact  that  the  severer  heritages  would  have  been 
obviated. 
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The  Res  It  lis. — The  death  rate  in  the  abscDCc  of  chola^mia  is  about  3 
\H}V  cent,  and  even  le^^s  in  some  instances.  With  ]>rolraeted  chola^inia  the 
rate  is  increased  and  is  cliielly  due  to  the  shock  and  haemorrhage  prtivoked 
by  the  clioltpniic  state.  Kehr  estimates  that  10  per  cent  of  his  country- 
men hiive  gallstones,  half  of  which  cause  tronble,  Mosher  ♦  in  1,655  autop- 
sies found  gallstones  present  in  tihout  7  jjer  tvnt  of  the  cast35.  Of  1,1U(> 
cases,  82  {7 A  per  cent)  died.  Maifo  reports  208  uneonipUcated  cases  of 
stone  in  the  gall  bladder,  with  two  deatlis;  183  eases  of  inipajcted  stonci* 
in  the  pelvis  or  cystic  duct,  with  six  deaths;  58  stones  in  the  common 
duel,  with  three  deaths.  Kehr  re]wrts  9i\  eases  in  one->^tage  operation  and 
3  in  two  stng<.*s ;  all  reeovered.  liobson  reports  115  cases,  with  live  deallis, 
three  of  which  were  subjects  of  cancer  tind  two  of  suppurative  ehobingeitis 
w^ith  jaundice.  The  foregoing  are  the  results  of  the  individual  experience 
of  ojK^^ators  whose  opportunities  have  made  them  masters  of  the  procedure. 
However,  the  outcome  of  miscellaneous  operations  are  far  in  jidvance  of 
tho.se  of  but  three  years  ago.  The  permanency  of  the  ca.se  depends  upon 
the  primary  caiLsc  and  the  appearance  of  six^ondary  ones.  When  the  disease 
will  return,  if  ever,  no  one  can  Mfely  prognosticate.  However,  the  annov- 
anee  and  danger  of  its  presence  can  now  l)e  safely  avoided  if  heed  be  given 
early  primary  nmiiifestations. 

Cholecystotomy  ((lioleeystendysis).— Cholecystotomy  consists  in  clos- 
ing the  opening  in  the  gall  bladder^  returning  it  to  the  abdomen,  and  unit- 
ing the  abdominal  wound  partially  or  completely  at  one  sitting,  Wlien  this 
course  is  cnntcmplatcd  the  ducts  should  be  unobstructed,  tlie  o]>ening  made 
into  the  gnll  bladder  small  and  near  to  the  fundus,  the  borders  not  lacer- 
ated, and  healthy,  the  calculi  not  large,  readily  removed  entire  or  in  frag- 
ments, and  without  the  presence  of  evidences  of  infection  or  pt^ritonitis. 
Thi*  reverse  of  these  conditions  contraindieiite  the  adopt  iori  of  I  he  prore- 
durc.  The  margins  of  the  incision  and  of  a  rupture  of  the  gall  blad*lcr 
should  k*  carefully  united,  and  preferohly  by  three  rows  of  sutures.  The 
fli-st  row,  a  continuous  sutnre  of  catgnt,  uniting  only  the  borders  of  the 
nnuMins  membrane;  the  second  of  fine  interrupted  silk,  joining  together  the 
fibrous  coats;  the  third  row  of  a  similar  kind  as  the  second,  and  uniting 
the  serous  layers  after  the  manner  of  Lerabert.  Two  rows  only  are  fre- 
quently employed. 

The  Remarks. — The  plan  (Zielewicz)  of  temporarily  closing  the  cystic 
duct  with  a  catgut  ligature,  so  as  to  perruit  union  of  the  line  of  sewing 
before  the  absorjjtion  of  the  ligature  allows  bile  to  enter  the  bladder,  is  o|>en 
lo  the  objection  of  failure  Ijccause  of  lax  tying,  or  the  causation  of  idecra' 
tion  and  stricture  on  account  of  too  firm  seizure  and  delayed  absorption  of 
the  ligature.  Czerfnf*s  proposition  of  uniting  the  dosed  margins  of  the 
wound  in  the  gall  bladder  to  the  peritonipum  of  the  ahdominnl  wound  and 
entire  closure  of  the  hitter  in  the  usual  manner  is  needlessly  unsafe,  as  the 
eaving  open  of  a  small  portion  of  the  alidominal  wound  will  obviate  the 
anger  of  peritoneal  infection  without  materially  delaying  cure.  Whenever 
the  borders  of  the  opening  in  llie  gnll  bladder  are  torn  or  bruised,  from 
rupture  or  manipulation,  they  should  l)e  trimmed  before  sewing.     CalcuU 
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of  large  size  should  be  broken  before  removal,  and  cautiously  extracted  to 
avoid  bruising  of  the  borders  of  the  opening  into  the  gall  bladder. 

The  Results, — In  59  cases  45  recovered  and  9  died,  3  directly  and  6  indi- 
rectly, from  the  operation.  Four  of  the  remainder  sustained  recurrence  and 
one  continuous  fistula. 

Cholecystectomy. — Cholecystectomy  is  a  term  applied  to  the  operation 
of  removal  of  the  gall  bladder.  It  is  especially  adapted  to  those  cases  in 
which  the  gall  bladder  is  so  much  shrunken,  thinned,  or  atrophied  as  to  pre- 
vent sewing  it  to  the  abdominal  wound;  also  to  those  in  which  the  cystic 
duct  is  closed  by  structural  thickening.  Limited  cancer  of  the  gall  bladder, 
extensive  ulceration  or  rupture,  overdistention,  with  complete  closure  of  the 
duct  and  the  presence  of  a  persistent  mucous  fistula,  also  are  indications  for 
the  operation.  It  is  proper  to  say,  however,  that  the  removal  of  the  gall 
bladder  presupposes  that  no  gallstones  are  present  in  the  biliary  tract,  and 
emphasizes  the  hope  that  none  will  appear  thereafter,  since  it  eliminates 
one  avenue  of  lodgment  and  escape,  and  proportionately  measures  the  grav- 
ity of  their  presence,  also  that  the  need  for  drainage  at  this  point  is  not 
required. 

I'he  Operation. — Expose  the  gall  bladder  as  for  cholecystotomy ;  isolate 
the  organ  from  the  peritoneal  cavity  with  abundant  sponge  or  gauze  pack- 
ing; turn  up  the  border  of  the  liver;  make  two  parallel  incisions,  one  at 
either  side  of  the  gall  bladder,  through  the  restraining  peritonaeum  (Fig. 
1175) ;  separate  the  gall  bladder  from  the  liver  from  the  fundus  upward  to 
the  cystic  duct;  divide  the  duct  between  two  ligatures;  asepticize  the  prox- 
imal end  with  cautery;  unite  the  peritoneal  flaps  with  stitches;  close  the 
abdominal  wound  promptly  and  completely  when  thorough  asepsis  is  as- 
sured, or  introduce  a  small  drainage  tube  leading  to  the  seat  of  the  opera- 
tion, especially  to  the  end  of  the  duct,  if  thought  wise.  A  single  incision 
along  the  gall  bladder  and  cystic  duct  with  reflection  of  the  peritoneal  flaps 
may  be  employed. 

The  Remarks. — Sometimes  adhesions  and  haemorrhage  complicate  the 
operation,  requiring  the  use  of  forcipressure,  ligatures,  etc.,  and  extension  of 
the  abdominal  incision  for  a  better  view  and  manipulation.  Cholaemia  pre- 
disposes strongly  to  haemorrhage,  and,  when  trouble  is  anticipated,  packing 
of  the  wound  should  Ik?  practiced  for  two  or  three  days  before  complete 
closure  is  made.  Mayo  advises  removal  only  of  the  mucous  membrane,  leav- 
ing behind  the  remaining  coats  of  the  gall  bladder,  which  are  loosely  stuffed 
with  gauze  and  united  to  the  abdominal  wound  for  drainage  purposes. 
^fa1J0  reports  several  cases  apparently  commendatory  of  this  practice.  That 
it  is  a  wise  measure  in  instances  of  doubtful  exclusion  of  infection  from  the 
cystic  end  of  the  organ,  were  removal  practiced,  seems  evident.  But  in 
instances  of  inflammation  with  rigid  walls,  adherent  lining  membrane,  and 
inadequate  tissue  for  tlu?  purpose,  comment  is  not  necessary.  Senn  has 
expressed  doubt  of  the  general  expediency  of  the  practice.  In  instances  of 
hour-glass  gall  bladdcT  the  redundancy  may  he  removed  and  the  remaining 
portion  treated  with  a  drainage  tube  fastened  in  with  a  purse-string 
suture  and  its  ])orcl('rs  sewed  to  the  ay)oneurosis  of  the  abdominal  wall ; 
a   dilated  cystic  duet   after  removal  of  the  gall   bladder  may  be  anas- 
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toiuoKiMl  with  tlie  iiitostinoA  plfectivcly.  Of  351  cases  done  for  all  eKU^^e?? 
II>  dmL  Mfirfig  Reports  87  Oiist»i>,  with  15  doalhs.  Kehr  lOl  cn.ses,  with 
\i  deutbs.  Matju  70  cases,  with  3  deaths.  Terrier  l(i  ca;ses,  with  4  deaths. 
HobsoH  reports  2S  ca^^es,  with  4  deaths.  These  include  malignant  and  sim- 
ple causes.  Also  he  repbrts  T-i  choleevj5teetomies  for  nialigninit  disease,  of 
which  i)  reeovered  :  1  rcniaiirin^^  well  tiiree  and  another  four  years  after 
upenition.  The  death  rate  in  iidt^eellaneous  eases  is  several  per  cent  greater 
tlian  in  n  personal  s<'ri<^<. 

Cholecystectomy  with  Partial  Hepatectomy,  etc. — Ample  eneouragement 
warrants  the  removal  of  eontignons  diseased  liviT,  stomach,  or  intestine, 
along  wilh  a  >(all  hUuhler  alllirted  witli  cancer.  The  elastic  ligatnre  antl  the 
cautery  are  the  chief  agents  selected  for  the  purpose  in  connection  witli  the 
liver.  The  technique  h  in  all  essential  regards  like  that  of  each  operative 
jiroeednre  in  iincnniplicated  instances.  Greater  lUTjiaratory  considerations 
rehiting  to  shock,  Immiorrhage,  and  sepsis  are  es^^ential  in  such  cases  as  tlicse 
(pn^ie  r.^1,  vol.  i). 

ChQlecystenterostOlBy, — ^Choleeystenterostomy  is  the  establishment  of  a 
liiltary  fistula  between  the  gall  bladder  and  t!ie  intestine,  usually  the  duode- 
nuui,  f(*r  the  relief  of  chobvTnia  incident  to  complete  division,  ulcerative 
|>erf  oral  ion,  and  irremediable  ol>st  ruction  of  the  common  duct.  It  is  advised 
also  in  chronic  cholecystitis  in  souje  eases,  fiersistent  fistula  from  irremedi- 
able obstruction,  and  for  cliola?mia  am]  its  tormenting  complications  in  can- 
cer o(  the  head  of  the  pancreas.  In  a  case  of  the  latter  kind  oiierated  on  by 
the  writer,  the  ]iatient  was  (juite  promptly  relieved  of  the  chohenda  aud  its 
intlictioTis,  and  lived  for  throe  months  in  comparative  comfort. 

The  0 pe r fit  10 n.—Opvn  the  abdomen  through  a  vertical  incision  three 
inches  in  length,  located  at  the  outer  Ijorder  of  the  right  rectus  mu.-^cle  just 
below  the  rihs;  draw  apart  tlie  borders  of  the  wound  with  traction  sutures; 
carefully  examine  the  parts  and  raise  the  gall  bladder  and  duodenum  into 
the  wound  and  isolate  them  with  aseptic  pads;  clear  the  intestine  selected 
of  its  contents  for  a  spac^e  of  three  or  four  inches  by  digital  manipulation 
and  clamp  the  outer  limits  of  the  space:  insert  a  needle  armed  with  a  silk 
ligature  fifteen  inches  in  length  into  and  through  the  wall  of  the  duodenum 
opposite  the  mesentery  and  near  the  head  of  the  pancreas,  forming  a  stitch 
(ptirse-string)  otie  third  less  than  the  length  of  the  proposed  oix^ning  into 
the  gut:  this  is  reiH^atcd  in  connection  with  the  gall  Idarlder,  and  in  both 
viscera  the  sewing  is  like  that  in  Fig,  IM4,  Make  an  incision  in  the  intes- 
tine ctjnal  in  length  to  two  thirds  of  the  diameter  of  a  ilurphy  button  of 
profRT  size  (three  quarters  of  an  inch)  ;  grasp  and  introduce  sidowise  one 
cu[>  of  the  button  (Figs.  940  and  941 )  and  draw  the  suture  tightly  around 
the  hub  and  tie  it;  aspirate  the  gall  bladder  and  introduce  a  similar  suturc^ 
at  its  most  convenient  aspect:  incise  the  gall  bladder,  cleanse  it  and  intro- 
duce the  remaining  cup  and  tie  the  suture  as  Iwfore:  invaginate  the  hubs 
(Fig.  1178)  and  press  the  cups  firmly  together;  cleanse  the  parts,  return 
ihem.  and  close  the  ahdominal  wound.  In  the  emphmnent  of  the  Murphy 
button  the  gall  bladder,  if  much  distended,  should  lie  treated  before  the 
intv^stine,  for  the  sake  of  greater  convenience  and  safety.  The  opening 
into  the  former  should  be  ao  placed  as  to  readily  meet  the  intestine  without 
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the  distortion  of  either.  Careful  isolation  should  be  practiced  to  prevent 
the  danger  of  infection  incident  to  removal  from  the  gall  bladder  of  cal- 
culous and  inflammatory  contents.  The  male  portion  of  the  button  can  be 
employed  in  the  duodenum  more  conveniently  than  in  the  gall  bladder. 

The  Remarks. — The  serous  surfaces  to  be  approximated  are  sometimes 
scratched  to  hasten  the  union.  The  small  button  constructed  by  Murphy 
for  this  especial  purpose  has  no  rival  in  the  surgical  armamentarium.  The 
bone  bobbin  of  Kobson  can  be  used  with  promptness  and  security.  In  the 
absence  of  special  mechanism  the  union  may  be  established  by  sewing,  the 
same  as  in  intestinal  anastomosis  and  implantation.  The  anastomosis  with 
the  duodenum  conforms  to  the  natural  entrv  of  bile  to  the  intestine  better 


Fio.  117S. — The  operation  of  cholecystentcrostoiny  with  Murphy's  button. 


than  an  anastomosis  with  any  other  portion  of  the  gut.  However,  whether 
the  increased  dillieulty  of  adjustment  with  this  intestine  in  some  instances 
is  met  by  a  eor  res  pond  in*r  ])hysiologioal  gain  is  open  to  reasonable  doubt. 
Anastomosis  with  the  Ilex u re  of  the  colon  is  very  convenient,  and  thus  far 
has  seemed  (piite  satisfactory.  Anastomosis  with  the  jejunum  and  ileum 
can  Ik?  readily  j)racticcd,  but  the  mobility  of  these  intestines  is  such  as  to 
invite  kinking  and  undue  traction,  to  say  nothing  of  volvulus.  However, 
th(»  extent  of  tlie  adhesions  that  may  !)<»  present  in  connection  with  the  avail- 
al)l(»  intestines  and  th(»  gall  bladder,  the  time  reipiired  for  the  union,  and 
the  prosiK»ctive  injury  attending  the  operation  should  1h^  given  as  full 
thought  as  ])ossil)lc  at  the  i)cginning  of  the  effort.  In  the  instances  of 
malignant  obstruction  early  operation  should  be  practici^d,  otherwise  a  fatal 
outcome  may  follow  ini]>crfcct  adhesive  repair.  HobsonV  bone  bobbin, 
McCiraw's  ligature,  and,  in  fact,  all  anastomotic  agents  are  safer  in  these 
cases  when  supplemented  with  fortifying  external  sutures.     This  ])rocedure 
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ought  not  to  hv  n^gnrded  m  a  substitute  for  ('bokMlorlintoin\%  since  the  hitter 
uiM'ratiun  re-estiilitisfies  uoruuil  fumtiou  while  the  foriuiT  istublis^lies  an 
nhuoruial  ehiuiufl  whieh  may  lay  the  foundation  for  early  and  for  future 
trouble  from  ascending  infection.  Moreover,  the  comparative  ditl^icuUies 
and  dangers  of  the  two  operations  are  nnt  now  so  unlike  as  formerly,  due 
to  improved  technique  of  the  latter.  That  infection  may  reaeh  the  liver 
through  the  opening  into  the  gall  bladder,  the  author  has  occasion  to  know. 

Thfi  Results. — Of  177  eaj>cs»  27  (14  ]K^r  cent)  died.  Only  in  one  case 
may  the  fatal  outcome  he  attributed  to  the  use  of  the  button.  In  23  eases 
treated  hy  sutun*  alone,  8  died.  The  death  rate  from  other  tneans  than  the 
button  is  aljout  ^^5  [k^'  cent  for  all  causes. 

(* holer i/.'itenierostom If  can  be  practiaxl  by  mcan.s  of  snturesi  only,  in  one, 
two,  and  three  stages.  In  cither  instance  the  abdojninal  incision  is  usually 
vertical,  tliree  or  four  inches  in  length,  and  located  at  the  up]>er  limit  of  the 
right  linea  semilunaris.  In  the  tirst  instance  the  gall  bladder  is  brouglit 
into  the  wound,  isohited,  and  the  contents  are  evacuated,  the  wall  is  incised 
for  half  or  three  quarters  of  an  inch,  the  cavity  irrigated  with  an  aseptic 
solution,  packed  with  a  sponge  and  returned  to  the  abdomen.  The  duode- 
num or  jt*jnnum,  usually  the  latter,  is  brought  into  the  wouoil,  the  contents 
are  pushed  asi<le  with  the  finger,  ami  contincd  there  by  meanti  of  broad  silk 
Iraetion  loo[js  passed  arouml  the  intestine.  A  longitudinal  opening  of  half 
or  three  fourths  of  an  inch  is  made  in  the  intestine  opposite  the  mesentery, 
the  gall  bladder  is  returned  to  the  wound,  the  sponge  removed »  ami  tlie  bor- 
ders cif  the  iiicisions  in  the  respective  visciTa  are  ap[)ro\iniated  and  joined 
together  liy  two  rows  of  sutures,  the  inner  uniting  the  mucous  borders,  the 
outer  the  mu.sculo-serous  coats,  in  the  usual  nmnner.  After  removal  of  the 
connnanding  traction  sutures  the  part^  are  cleansed,  returned  to  the  abdo- 
men, and  tlie  ineisifm  is  closed  in  the  usual  ruanner. 

fft  opvrafiuH  hij  two  siat/ca  the  gall  bladdcT  and  lo<>p  of  intestine  are 
brought  into  the  wound,  an<l  contiguous  areas  of  each,  an  inch  long  and  half 
an  inch  wide,  are  apposed  and  joined  at  their  margins  liy  sutures  including 
the  serous  and  muscular  coats  of  the  rcsfx'ctivc  vist^^ra.  The  a|iproxinnUed 
vificera  are  then  returned  and  stitc^hed  to  tlie  bottom  of  the  abflonjiiud 
wound,  and  the  wound  itself  packe<l  with  gauze  for  five  or  six  days.  The 
afiproxiuuxted  structures  ;^re  then  raised  upward  sufficiently  to  permit  the 
making  of  an  incision  into  the  intestine,  a  short  distance  kdow  the  united 
surfa<*es,  when,  with  a  knife  or  cautery  passed  througli  the  opening,  an 
anastomosis  is  made  by  freely  op<'ning  the  a[rposed  areiis  of  thi*  respective 
organs.  The  divided  borders  of  th(^  nincous  nuvrnbranes  of  the  strurtnres  are 
united  wilh  a  tine  continuous  j^ilk  s^nture,  the  incision  in  the  intestine  is 
cloBcd  in  t!ie  usual  manner,  the  ]iart?«  are  thoroughly  cleanirM'd,  returned  to 
the  l>clly,  and  the  abdominal  wtuiui!  i.^  closed. 

In  oifcratioti  hy  (href  singes  the  gall  bladder  and  small  intestine  arc 
Slewed  together  as  in  the  prwxHling.  The  gall  hladdcr  is  then  drawn  into  tlie 
wound,  inetfjcd,  and  contents  are  evacuated,  the  margins  of  the  gall  bladder 
are  united  in  tliose  of  the  ahdouMnal  incision,  tlie  excess  of  the  abdouMnal 
wound  is  closed,  ami  dressings  ark*apjilied  for  several  days;  thus  a  biliary  lis- 
tula  it^  t*stal)lishcd.    Through  thefistuloug  opening  tlie  partition  iMween  the 
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gall  bladder  and  the  intestine  is  divided  with  a  knife,  and  the  borders  are 
sewed  as  bi'fore,  thus  completing  the  second  stage.  After  three  or  four  weeks 
the  fistulous  ojiening  is  clothed  by  a  plastic  operation,  thus  completing  the  case. 

The  Remarks. — This  method  is  proper  in  the  absence  of  accepted 
mechanical  means  of  practice.  In  both  plans  entero-anastomosis  lessens 
asc»ending  infection,  and  isolation  of  the  proximal  part  of  the  loop  reduces 
the  danger  to  a  minimum. 

Cholecysto-lithotrity  consists  in  exposing  the  gall  bladder  and  crushing 
calculi  contained  within  it  by  means  of  the  fingers,  and  by  forceps  with 
blades  protected  by  rubber  (Fig.  1176)  or  other  suitable  agents.  The  frag- 
ments are  then  forced  through  the  cystic  into  the  common  duct,  and  thence 
escape  into  the  intestine.  In  the  instance  of  soft  and  pasty  stones  this  plan 
of  action  may  be  regarded  with  comparative  favor.  But,  wlien  the  stones  are 
liard  and  tlie  fragments  irregular,  the  danger  of  so  bruising  the  gall  bladder 
as  to  cause  subsequent  ulceration  and  perhaps  sloughing  of  its  wall,  followed 
by  perit(mitis,  seems  to  forbid  a  general  application  of  the  plan.  Finally,  it 
is  not  at  all  certain  that  the  fragmentscan  be  pushed  through  the  cystic  duct, 
for  Brewer  has  shown,  in  this  connection,  that  even  "a  soft  metal  probe" 
can  not  l)e  passed  through  the  cystic  duct  in  eight  per  cent  of  the  cases 
containing  calculi  in  the  gall  bladder.  In  the  light  of  the  present  knowl- 
edge of  the  causes  of  gallstones  in  the  gall  bladder  and  the  great  gain  in  all 
respects  from  early  drainage  of  the  organ,  if  for  no  other  reasons,  this  plan 
of  practice  can  not  be  wisely  commended. 

The  Iiefiults. — Hohson  re]K)rts  two  cases,  both  successful,  by  this  method. 
Cholelithotrity. — Cholelithotrity  signifies  the  crushing  of  gallstones  in 
the  biliary  ducts.  Courvomer  and  Fenger  have  given  painstaking  consid- 
eration to  gallstones  in  its  ])ractical  asjx^cts.  The  stone  is  found  at  the  duo- 
denal end  of  the  duct  in  (h  per  cent,  at  the  he])atic  end  in  15,  and  at  the 
middle  in  18  ])cr  cent  of  the  cases.  One  stone  is  present  in  two  thirds  of 
the  castas;  in  one  third,  two,  and  even  as  many  as  six  may  be  found.  In  the 
instances  of  single  st(mes  the  size  varies  from  onr*  to  four  fifths  of  an  inch  in 
diameter.  In  DT  cases  of  cholelithiasis  stcme  was  present  in  the  gall  bladder 
alone  in  81  per  cent,  in  the  gall  bladder  and  comnum  duct  in  10,  and  in  the 
common  duct  aloni*  in  5  per  C(»nt  of  the  cases. 

The  Operation. — After  thorough  aseptic  ])re])aration,  make  either  a  ver- 
tical incision  four  or  live  inches  in  length  from  the  ribs  downward  through 
the  outer  fibers  of  the  rectus  abdominis,  or  an  angular  (me,  with  an  upfXT 
limb  thnv  inches  in  length  lying  close  to  tlu^  ribs,  and  a  low(»r  one  of  alxnit 
the  same  length  running  in  the  course  of  the  fibers  of  the  external  obli(|ue. 
Th(*  latter  method  of  entrance  affords  a  good  chance  for  observation;  neither 
method  offers  nny  special  inclination  to  weakness  of  the  abdominal  wall. 
A  slrniifht  incision  beginning  an  inch  Im'Iow  the  eighth  costal  cartilage  and 
passing  through  th(»  outer  border  of  the  rectus  nniscle  to  a  point  two  inches 
above  the  umbilicus,  or  a  ntrval  one  beginning  at  a  point  just  Ik'Iow  and 
outside  the  ensiforni  cartilage  and  ])assing  downward  and  outward  ])arallel 
with  the  costal  bonier  to  a  point  half  an  inch  above  the  tip  of  the  eleventh 
rib,  will  in  either  iiistani  e  expose  to  division  only  the  ninth  nerv«',  I*(ihson\^ 
incisicm  (  Figs.  Kx;!,  //,  KMi'i,  h')  is  the  most  available  of  all,  and  his  method 
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uf  expotiiuv  of  the  duet  to  umnipulation  is  exccLlt^nt  The  flaps  are  drawn 
iipsirt  with  truetion  bUturL'.s  iuul  sputukt*,  and  the  ^ull  liladdor  h  loealizt'tl, 
froiii  wlH*.'h  tlie  cystie,  h<.^iiatic%  and  coriimoii  ducts,  aro  traLiud  in  their  order 
and  carefully  exaiiiioed  tor  btone.  Large  t^tones  can  he  easily  located;  small 
and  tloating  ones  are  dillieult  to  detect  and  may  escape  the  notice  of  the  most 
expert  nurnipuhition.  If  the  stone  be  movable,  it  may  he  pushed  along  the 
c<.>n!inon  duct  into  the  duodenum  with  the  thumb  and  finger.  If  in  the 
cystic  dnct,  it  may  defeat  removal  hy  prompt  escape  to  tlie  ht'palic  duct.  If 
the  stone  be  fixed  in  the  common  duet,  isolate  the  held  of  action  from  the 
peritoneal  cavity,  liver,  and  intestines,  by  careful  and  abundant  sponge  or 
gauze  packing;  raise  upward  the  free  l>ordcr  of  the  liver  to  al!ord  ample 
view,  tlieu  crush  the  stone  Uy  tiiinnb-und-tinger  pressnre,  or  hy  Hat  forceps 
wilh  each  biade  covered  with  rubber  tubing  (Fig.  llTl})  {tholedocho-iith' 
olt'Utj) ;  or,  failing  with  these,  TaiVs  plan  of  picking  the  stone  into  suitable 
sized  ]>ieces,  for  escape,  with  a  sharp  needle  passed  through  tlie  wall  of  the 
dud^  can  he  practiced.  During  the  latter  expedient  tlie  stone  is  gnisj>ed 
with  the  thumb  and  hiiger  to  ]>re%'ent  its  escape,  and  also  to  estinmte  and 
opi)Ose  the  force  applied  by  the  needle.  If  the  stone  be  not  too  large  or  loo 
iinrd,  hut  little  harm  ean  come  from  these  means  of  treatment.  After 
crush ing,  tlie  ofieration  field  is  cleansed,  the  sponges  or  gauze  are  nunoved, 
and  the  alKlominal  wound  is  closed,  if  there  Ix^  no  doubt  as  to  the  final 
integrity  of  tlie  duct.  If  siieh  a  doubt  be  present,  iodoform  gauze  tents  are 
carried  abo%x\  behind,  and  below  tlte  seat  of  tlie  injury,  and  allowed  to 
eseai>e  from  a  narrowed  abdominal  wound,  remaining  for  two  or  three 
days,  after  wlucli  they  are  removed,  leaving  a  filirinous  track  for  the  escape 
of  bile.  The  usual  aseptic  dressings  are  applied  and  anodynes  administered 
for  the  relief  of  pain. 

The  Frecfiufionii. — Incautious  or  misdirected  manipulations  addressed 
to  a  movable  stone  located  in  the  cystic  or  common  duct  may  cause  the  stone 
to  disappear  instantly  into  the  he|»atie  duct  beyond  the  reach  of  human 
resource  to  catch,  and  for  tlie  time  defeat  the  purpose  of  the  operation.  The 
author  has  encountered  an  instance  of  this  kind  in  a  stone  of  the  cystic  duct 
in  a  ease  of  cholecystostomy.  The  cmpbyinent  of  too  great  pressure  may 
cause  laceration  of  tlie  duet,  or  a  bruising  that  will  l>e  fot lowed  liy  the 
sloughing  of  its  walls.  The  needle  puncture  of  the  duet  sliould  Ix^  limited 
to  as  few  points  as  possible,  and  the  duodenal  aspect  of  the  stone  should  be 
attacked  first  when  practicable^  to  hasten  the  removal  of  the  fragments, 
tiuarded  pressure  should  be  made  to  prevent  the  needle  frtun  transfixing  tJie 
duct  and  passing  into  the  tissues  fjcvonfl  If  the  duet  he  sacculated  these 
methods  are  objccfionable,  as  detritus  nmy  remain  in  the  expantlcd  part  and 
lead  quite  promptly  to  the  developnient  of  another  calculus  {P\'nger). 

The  Remarks. — The  gall  bladder  may  l>e  atrophied  and  intlammatory 
changes  may  have  caused  derangement  and  matting  of  the  tissnes  to  such  an 
extent  as  to  perplex  the  surgeon.  However,  if  the  foramen  Win.slowii  be 
patent,  the  introduction  into  it  of  the  index  finger  will  bring  the  common 
duet  betwe<.ui  the  finger  and  the  thumb,  and  thus  enable  one  to  manipulate 
the  duct  its  entire  length  (Fig.  1179).  The  earlier  experience  in  this 
method  has  been  superseded  largely  by  eholedochotomy^  except   perhaps 
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when  the  stone  is  crushed  for  removal  before  or  after  incision  of  the  com- 
mon duct.     The  leaving  of  fragments  and  the  damaging  of  the  tube  in 
crushing  were  found  to  be  highly  objectionable  in  many  instances.     The 
washing  out  of  the  detritus  in  the  common  duct  through  an  opening  made 
into  the  gall  bladder   (cholecystostomy)    is  effi- 
cient, but  need  not  be  done  in  addition  to  the        \^^^^sst^ 
drainage  attendant  on  choledochotomy,  except  in    ^^^^^^^^^^^£5-____ 
instances  of  infective  cholecystitis.  n  ©^  ® 

The  Results. — Waring  reports  11  operations,    %,^^^^;^^j^'????S^^ 
of  which  8  were  successful.     Rohsoii  reports  26     ^^^ssss^^ 
cases,  all  of  which  were  successful.  ^* /^^^^^    vc 

Choledochotomy      ( Choledocho-Hihotomy) . —  \^I^^S^ 

Choledochotomy  consists  in  cutting  into  the  com-  h     Th  h     i' 

mon  bile  duct  for  the  purpose  of  removing  a  gall-     l^ly^'  d.  The  ^commJn 

stone.     The   cystic    {cystico-Iithotomy)    and   he-      hepatic  duct.     pv.  Portal 

patic  (hepaticO'lithotomy)  ducts  can  be  opened  for      ^^"*-    ^y-  Y^nacava.    The 
f,         ^     ^  ,  r^         .     .,  ^  -       arrow    us    in    foramen    of 

the  same  purpose  and  m  a  similar  manner,  and     Winsiow. 

therefore  can  be  regarded  under  the  same  head- 
ing. The  abdominal  incision,  localization  of  the  stone,  etc.,  are  somewhat 
similar  to  like  steps  in  the  other  correlate  operative  procedures.  Since  the 
exposure  of  the  common  duct  in  its  entirety  is  perhaps  of  greater  practical 
importance  than  that  of  the  other  gall-carrying  structures,  we  are  prompted 
at  this  time  to  enter  more  fully  into  details  regarding  the  importance  of 
the  position  of  the  patient,  the  course  of  the  incision,  and  the  aid  of  special 
manoeuvres  in  this  operative  procedure.  Rohson  recommends  that  a  sand- 
bag 18  inches  long,  6  inches  wide,  and  3^  inches  deep,  covered  with  flannel, 
be  placed  beueath  the  patient  at  the  level  of  the  liver,  thus  pushing  forward 
the  spine  and  bringing  the  common  and  the  hepatic  ducts  several  inches 
nearer  the  surface.  This  posture  increases  the  space  at  the  costal  angle 
and  also  causes  the  intestines  to  gravitate  downward.  The  turning  up  of 
the  costal  border  (page  1002),  the  carrying  of  the  liver  upward  and  forward 
by  means  of  the  hand  passed  between  the  convex  surface  of  this  organ  and 
the  diaphragm,  or  by  passing  the  hand  \w\o\\  it  and  lifting  upward  and  for- 
ward, and  the  drawing  of  the  ducts  forward  by  traction  on  the  gastro-hepatic 
omentum  by  means  of  a  finger  passed  through  the  foramen  of  Winsiow  (Fig. 
1179),  are  each  meapiires  of  importance  in  one's  efforts  to  render  more 
accessible  to  sight  and  manipulation  the  vessels  and  ducts  of  the  liver.  In 
cases  with  jaundice,  remedies  affecting  the  power  of  coagulation  of  the  blood 
ought  to  be  administered  (page  Ofi,  vol.  i).  The  gall  bladder,  cystic,  and 
common  ducts  should  bo  examined  carefully  in  the  order  mentioned,  the  last 
noted  especially  in  its  relations  with  the  head  of  the  pancreas  and  inner 
aspect  of  the  descending  portion  of  the  duodenum. 

The  Operation. — After  thorough  aseptic  preparation  make  a  vertical 
incision  upon  the  middle  of  the  rectus  abdominis  muscle,  parallel  with  the 
fibers,  which  are  then  separated  down  to  the  posterior  layer  of  the  sheath ; 
make  an  incision  two  or  three  inches  long  through  the  posterior  sheath 
into  the  peritoneal  cavity,  through  which  the  need  for  a  larger  one  is 
determined,  carrv  the  upper  end  of  the  incision  along  the  right  costal  bor- 
G7 
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ikr  toward  llio  ensiform  cartilage  (Fig.  10H1,  h)  as  far  as  ncvded  for  road] 
exploration  of  thi^  eoiiiinuii,  the  cy^tie,  and  li)e  iiepalie  dueti?;  foree  the  liver' 
and  ducts  forward  hv  ineaus  of  the  special  expedients  already  expressed 
(page  J>y3),  aided  by  cautious  traction  on  the  gall  bladder;  note  liow  the 
ductft,  the  heail  of  the  pancreas,  and  the  duodenum,  the  former  made 
prominent  by  change  of  position  and  traction,  provided  restraining  adhe- 
.sions  be  not  present.  As  soon  a.*^  the  calculus  is  located  in  the  common 
duot,  the  lesser  omentum  and  the  duct  are  drawn  into  the  alxiominal  wound 
and  the  field  of  opration  is  isolated  thoroughly  with  gauze  pads.  Seize  the 
duct  with  the  stone  by  the  tluuub  and  finger;  make  an  incision  down  upon 
the  stone  in  the  long  axis  of  the  duct  of  suthcient  length  to  permit  iU  di&- 
lodgnient ;  raise  the  stone  out  with  fonx^ps  or  scoo[i  and  remove  it;  wi[ie 
away  the  escaping  bile  and  blood  carefully;  introduce  a  probe  through  the 
opening  into  the  duet  and  sound  it  in  either  direction  for  the  presents  of 
otlier  stones;  pass  the  prolx"  into  thi*  duodenum  Ut  insure  the  patency  of  the 
duet;  cleanse  again  the  field  of  operation;  close  if  [iraeticalde  the  incision 
in  the  duct  by  means  of  two  rows  of  fine  sutures,  the  first  including  the  wall 
down  to  the  mucosa,  the  second  tlie  serous  covering  only*     flahted,*  in 
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Fig*  1180.— TIr;  op. ..  :  .:.  .-Imhor- 
omy*  H  ft  lis  1^1  "s  TinpthrKJ.  Traction  loops 
at  the  sides  of  lougitudintU  incision. 


Fig.  1 IHL — -The  operation  uf  choleclfK'hot- 
omy,  Hftbled*B  method.  Introducing 
the  haniiuer. 


commenting  on  suture  of  the  bile  ducts,  expressed  himself  as  follows :  "  Sur- 
gery of  the  common  bile  duct  is  still  in  its  infancy."  Further  along,  in 
speaking  of  the  utterances  of  others  regarding  the  "great  difliculty"  and 
"  impossibility  of  sewing  the  dnet,''  he  brought  to  the  attention  of  the  pro- 
fession the  use  of  the  hammers  devised  by  himself  for  the  purpose,  saying, 
**  If  pro[K»rIy  employed,  they  convert  one  of  the  most  difficult  nperations  in 
surgery  into  quite  a  simple  one/'  Hahted  exposed  the  duct  at  the  site  of 
the  proposed  incision,  preferably  nearer  the  duodenal  end  Ijccause  of  the 
greater  convenience  and  IxHter  opportunity  to  explore  the  diverticulum  of 


*  Johns  Hopkins  Hospital  Bulletin,  April,  1898, 
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Yater  thus  alforded.  Two  traction  loops  ai*e  then  introduced  through  the 
walls  of  the  duct,  one  at  either  side  (Fi^Li:.  1180),  Uie  duct  is  incised  lougi- 
tudinally  between  theni^  the  intone  removed,  the  duct  raised  from  its  bed^  and 
the  incision  ojx?ned  bv  the  traction  loops;  the  hammer  is  introduced  (Fig. 
1181),  pressed  downward,  the  duet  raised  by  traction  loops,  and  mattress 


Fio.  1182. — The  operation  of  ibnli'dnrliukjitiv',  HaJsled'j*  method.     Mattre^  sutums 
plaetHl  tiiui  hammer  in  position. 

sutures  are  applied,  one  o\er  the  heel  of  the  biiinmer,  the  remainder  at  the 
opposite  *iidc  of  the  handle  (  Firr.  118:^). 

'The  adrantages  of  (he  hammer  are  thus  expre^ised  by  Ilalsted: 

"  1,  The  duct  to  l»e  Butured  can  lie  drawn  toward  the  incision  in  the 
anterior  aiuloHunal  wal!  and  within  easy  reach  of  tlic  <iperator;  it  can  nho 
be  manipulated  nicely  by  the  hammer. 

"  2.  The  duct,  wliether  normal  or  thickened  and  dilated,  i.s  gently  ex- 
panded by  tJie  hammer;  hence  the  stitches  can  be  taken  with  great  accu- 
racy and  without  fear  of  inckuling  the  opposite  wall  or  of  occluding  the 
lumen  of  the  duet. 

'*  3.  The  ojM-ration  h  a  very  clean  one,  because  the  hannner  blocks  the 
duct  and  this  prevents  the  escape  of  its  contents  and  the  contents  of  the 
^all  bladder. 

'*  4.  With  the  hamnu^r,  wounds  of  thin  normal  ducts  can  be  easily 
and  almost  infiilllbly  sutured,  ami  henc*e  the  surgeon  may,  if  he  ehooses, 
fearlessly  operate  upon  the  co  run  ion  duct  as  soon  as  the  obstruction  takes 
place. 

**  The  sewing  of  the  thickened  and  dilated  ducts  is  also  greatly  facili- 
tated by  the  emphn'ment  of  the  hammer.'" 

The  silk,  tlie  needles,  and  the  needle-holder  are  each  especially  provided 
for  the  operation  (Fig.  IKd),  A  scries  of  hammers  with  long  delicate 
handles  are  included  in  the  outfit. 
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If  the  walls  of  the  duet  hv  iiisiiix'iirc'  for  any  reason,  or  the  condition  of 
ihc  ])atirnt  forbid  prolongation  of  the  operation,  or  evidences  of  liver  or 
hepatie  duet  infeetiou  be  present,  sewing  should  l>e  oniitlvd  and  drainage 
provided  instead,  by  tying  firmly  into  the  duct  a  small  rubber  or  gla^ss 
drainage  tube,  around  which  throughout  is  carefully  placed  omentum,  or 
rubber  tissue  and  iodoform  gauze,  or  peritonieuni  so  adjusted  to  the  tube  and 
the  duet  m  to  prevent  escape  of  bile  into  the  peritoneal  cavity,  and  at  the 
same  time  provide  for  thorough  drainage.  The  ditrjculty,  pain,  and  dis- 
turbance of  parts  so  often  attending  the  withdrawal  of  iodoform  gauze  from 
the  tissues^  suggests  that  this  form  of  gauze  he  dispensed  with  when  prae- 
ticahle  and  that  rubber  tissue  be  substituted.  If  this  gauze  be  employed, 
the  ohjeetionablc  features  can  be  remedied  by  saturation  with  sterilized  oil 
before  introduction  and  again  before  removaU  or  perhaps  quite  as  w^ell  by 
interposing  between  the  gauze  and  the  raw  surfaces  rubber  tissue.  Abbe 
introduced  into  the  hejiatic  rluct  through  the  opening  in  the  common,  a 
drainiige  tube,  over  which  a  larger  lube  was  passed  up  to  the  opening  in  the 
duet,  and  outside  long  strips  of  iodoform  gauze  w^ere  lightly  introduced 

(Fig.  1183).  The  inner  tulie 
was  removed  on  the  second  day, 
the  outer  on  the  fifth,  the  hile 
passing  through  them  during 
their  presence  in  the  wound. 
The  sinuB  closed  tinally  in 
three  weeks.  Approximation 
of  the  Ixjrders  of  the  incision 
with  a  single  suture,  or  by 
gauze  pressure  plus  the  prop- 
erly adjusted  gauze  drainage, 
answers  the  purpose  quite  well 
indeed.  Tnder  all  eircuni- 
stanees  some  form  of  drainage 
should  be  employed  and  the  ex- 
ternal wound  should  not  \)e 
finally  closed  until  all  danger  of 
biliary  discharge  has  disappeared.  Morwon  advised  drainage  through  a 
punctured  woun<]  carried  posteriorly  below  tlie  kidney.  Fnnjer  regards  the 
intrmluetion  of  the  tiibe  into  the  incision  and  the  insertion  of  gauze  drain- 
age above  and  below  the  tube  as  quite  suOieient.  Kehr  in  two  eases  opened 
the  abdomen  in  the  median  line  iietwecn  the  xiphoid  cartilage  and  the 
umbilicus,  to  renmve  from  the  cystic  duct  gallstones  that  resisted  removal 
from  helow  through  a  previously  existing  mucous  biliary  fistula.  The 
wound  of  the  duct  w*as  closed  at  once  and  drainage  secured  through  the 
already  established  listula.  The  presence  of  an  impacted  stone  in  the  envi- 
ronment of  the  duodenal  end  of  the  duet  or  in  the  ampulla  of  Valer  often 
requires  incision  of  the  wall  of  the  gut  to  secure  its  release  (duodeno-chole- 
doehotomy). 

The  PrccautwTiit, — Infinite  care  should  be  exercised  in  the  detection  of 
the  site  and  exposure  of  calculi,  otherwise  the  contiguous  vessels  will  be 


Fig.  11K3. — The  operation  of  chole- 
docbotoniy.  A  pinn  of  drainage 
practiccHi  by  Abbt. 
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damaged  or  opened;  and  especially  is  this  tnie  when  extensive  adhesions 
with  consequent  displacements  are  present,  notably  so  near  the  duodenal  ex- 
tremity. In  the  latter  instance  the  gut  should  be  carefully  pushed  aside  and 
the  wound  deepened  by  blunt  dissection.  The  colon  may  be  invaded  in  rare 
instances.  Incisions  into  the  cystic  duct  should  be  made  either  at  the  ante- 
rior or  posterior  surface,  to  avoid  the  cystic  artery  (Fig.  1174)  and  portal 
vein.  The  security  of  the  hepatic  artery  and  portal  vein  requires  that  inci- 
sions be  made  in  the  long  axis  of  the  remaining  biliary  ducts  (Fig.  1175). 
It  should  not  be  overlooked  that,  although  healthy  bile  is  aseptic,  the  influ- 
enc^es  incident  to  the  presence  of  calculi  in  the  ducts  may  establish  infection 
of  a  serious  nature,  causing  peritonitis,  therefore  careful  arrangement  of 
gauze  at  all  aspects  of  the  wound  should  be  made  to  prevent  peritoneal  extrav- 
asation of  bile.  If  the  escape  of  bile  into  the  peritoneal  cavity  be  free  it  may 
invade  Douglas's  pouch  and  require  removal  by  means  of  a  tube  introduced 
through  an  opening  made  above  the  pubes.  According  to  Morison  it  read- 
ily collects  in  the  limited  space  between  the  right  lobe  of  the  liver  and  the 
colon,  from  which  it  may  be  efficiently  drained  by  a  curved  incision  extend- 
ing from  a  little  below  the  tip  of  the  ninth  rib  to  the  loin,  and  even  to  the 
outer  edge  of  the  quadratus  lumborum  muscle  if  additional  space  be  re- 
quired. After  three  or  four  days  the  gauze  may  be  removed  and  the  rubber 
tube  allowed  to  remain  for  a  week  or  so  longer.  The  fibrinous  canal  formed 
along  the  course  of  the  gauze  will  meet  the  additional  requirements 
of  drainage. 

The  Remarks. — Either  the  continuous  or  interrupted  varieties  of  sewing 
of  the  duct  can  be  employed ;  usually  the  former  is  selected.  Fine,  strong 
catgut  or  silk,  and  sometimes  both  are  used,  the  catgut  being  employed  for 
the  first  row  in  the  latter  instance.  Many  surgeons  rely  on  a  single  row  of 
sutures  only.  Fine  curved  round  needles  and  a  long  needle  holder  are  the 
best  of  the  common  varieties  for  use  in  sewing  (Fig.  1176,  a).  Siphonage 
is  applied  not  infre(iuently  to  the  drainage  tube,  but  the  action  is  so  fickle 
and  so  easily  disturbed  as  to  render  it  of  uncertain  utility.  The  removal  of 
the  gall  bladder  (cholecystectomy)  together  with  a  portion  of  the  duct  con- 
taining a  calculus  so  firmly  impacted  that  it  can  not  be  wisely  dislodged  by 
manipulation  upward  or  downward  is  advisable  when  the  structural  changes 
in  the  duct  at  the  seat  of  impaction  are  such  that  incision  {cystico-lithot- 
omy)  is  quite  sure  to  bo  followed  by  obliteration  of  the  duct  and  consequent 
distention  of  the  gall  l)lad(l(T  by  its  mucous  secretion.  However,  if  the  walls 
of  the  duct  are  sutlioicntly  h(»aliliy  to  ])ermit  proper  closure  of  the  incision 
by  sewing,  this  latter  ])lan  is  commendable.  Sewing  is  practiced  much  less 
and  drainage  much  iiion*  frecpiently  now  than  formerly  because  of  the 
desire  to  eliminate  ])ro]iiptly  infection  bv  drainage.  If  the  gall  bladder  be 
distended  aspiration  of  it  hofore  incision  of  the  duct  will  lessen  and  perhaps 
obviate  overflow  at  the  seat  of  incision.  Pressure  on  the  duct  above  the 
stone  with  the  fliiL'crs,  luforo  the  incision  is  made,  will  prevent  the  free 
escape  of  bile  wlicn  th'»  stone  is  removed  (Fig.  1184)  ;  and  at  this  time  the 
patency  of  the  duct  beyond  can  be  determined  with  a  probe,  and  also  the 
sutures  may  be  laid  bcfon^  the  stone  is  raised  from  its  l)ed  (Elliot).  Trac- 
tion loops  introduced  at  either  side  of  the  duct  (Fig.  1180)  before  making 
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JYo*  1 184, — Th<^  op<*mtifjtj  of  rhrjlwhichotomy* 
f  *cuiipPf'«Kr<)ri  rif  ttm:L,  expotfure  of  HUma,  and 

|l|jir"ilj^5  of  Hijtun'H. 


ibe  iitcUion  are  of  great  use  in  the  introduction  of  the  sutures.    However, 
one  ifaoald  cautiously  observe  before  the  opeamg  is  closed  that  no  calculi 

ri*niiiin  behind.  Occaj^ionally  an 
obi?tructed  common  duct  bet-omed 
Very  much  overdistended,  siLfti- 
cicntly,  in  fact,  to  cause  a  tumor 
of  pronounced  character.  In  a 
ca^*  of  this  kind,  Winiwarter^ 
through  an  incision  in  the  linea 
«temikmnris,  estublishcd  a  com- 
munication Ik? t ween  the  dilated 
duct  and  the  cutaneous  surface 
( chnfedofh osfoni // )    ( pa <^e  1 000 ) . 

Duodeno-Choledocliotoniy 
(Mt'llurtiey). — In  ibL-^  o|>eralion 
the  gallstone  is  removed  from 
the  common  duct  (diverticu- 
lum of  Vatcr)  through  an  inci* 
sion  made  into  the  duodenum. 
The  Operation, — Place  the 
nandba^f  UTidcr  the  lower  dorsal  Rpmes;  gra^p  with  the  thumb  and  fore- 
fiii«:er  Ihc  ti-rnumition  of  the  c'^>fryinrm  duct  and  the  corresponding  portion 
lif  I  [»c  duodenum ;  cut  through  the  duodt^num  ajxteriorly  in  such  a  man- 
iMT  as  to  expose  interiially  the  posterior  wall  of  the  duodenum  at  the 
iiioiilh  lif  the  rommoii  thict  (  F^K^  1173);  o[K»n  the  duct  by  way  of  tlie 
(JUjtilhi  or  thv  posterior  wafl  of  (he  duodenum  and  remove  the  obstruction; 
wijie  away  the  bile  cautiounly  to  prevent  infection;  cleanse  the  parts 
carefully  and  chme  the  opening  into  the  duodenum  with  sutures  in  the  usual 
manner. 

The  RfftKtrks. — Tliis  ineisioii  of  the  duodenal  orifice  permits  other 
ItuneM  to  pas*^  readily,  Olistnictitui  from  tumor  and  stricture  may  be  re- 
lieved in  a  similar  manner.  The  pancreatic  duct  (Fig.  1173)  may  l>e 
expoj^'d  by  thi^  route  (Uobstui), 

Thi*  liesitflH. — H<»bs(ui  reports  15  eases  of  this  operation  with  3  deaths, 
The  hist  !*  ojH-ral ions  wt*re  sueecssfu!.  Twenty-nine  ea^es  are  elsewhere 
reported  wiMi  *J  deathn. 

Retro  duortmml  Choledochotomy  (IkTg). — Make  a  vertical  incision 
thrnu^di  (he  posterior  paruhil  piTtiumeum  at  the  right  of  the  descending 
part  <»f  the  duodenum,  thus  mobdiziug  the  bowel  and  perun'tting  the  turn- 
ing inward  of  it  ho  us  to  i'xpose  to  view  tbi*  post*duotlenal  and  papillaiy 
porliouH  of  the  common  ducU  when  the  involved  part  of  the  duct  is  seized 
with  the  thundi  and  tlng<*r,  the  duct  incisfni.  and  stone  removed,  followed  by 
repair  of  the  opening, 

Thf  lif'tiHtrk's — This  method  was  dt^vised  as  a  substitute  for  the  ante- 
rior phin,  and  is  theoretically  regarded  as  the  safer  of  the  two,  a  fact  that 
experi»*nce  af<»n<'  will  deternnne, 

Oholodoohotomy  {Lumbiir  Jloute), — Posterior  or  lumbar  choledochot- 
omy  wan  studied  from  its  theoretical  side  by  Tuffier  and  Poirier  (1895). 
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The  lumbar  route  has  been  practically  utilized  in  man  by  Wright,  Hears, 
Lange,  Bogajesky,  and  several  others. 

The  Operation. — Place  the  patient  on  the  left  side,  raising  the  right  by 
a  cushion  under  the  flank ;  make  an  incision  over  the  right  lumbar  region, 
as  in  extirpation  of  the  kidney.  Expose  the  kidney  and  colon,  isolate  the 
upper  extremity  of  the  kidney,  and  raise  and  hold  it  against  the  false  ribs 
by  the  fingers  or  a  retractor;  seek  for  the  duodenum,  first  exposing  the 
ascending  portion,  then  the  second  portion,  and  finally  the  pancreas. 
Carry  inward  and  shield  the  vena  cava  inferior,  while  the  second  portion 
of  the  duodenum  is  pressed  outward;  introduce  the  left  index  finger  into 
the  wound,  pulp  inward,  and  expose  the  "  vasculo-biliary  mass  "  as  it  de- 
scends from  the  liver  (Tuffier),  or  obtain  a  view  of  the  bottom  of  the 
wound,  and  locate  and  isolate  a  large  cordlike  mass  descending  from  the 
liver  toward  the  duodenum,  consisting  of  two  or  three  lymphatic  ganglia, 
large  veins,  the  posterior  branch  of  the  pancreatic-duodenal  artery,  and 
the  gall  duct.  In  either  instance  isolate  and  denude  the  duct  in  its  retro- 
duodenal  and  intrapancreatic  portion,  by  the  aid  of  long  forceps  and  a 
grooved  sound,  as  far  as  possible  without  opening  the  peritonaeum.  Deter- 
mine the  situation  of  the  calculus  and  incise  the  biliary  canal.  Remove  the 
calculus,  cleanse  the  parts,  and  otherwise  treat  the  case  as  before  practiced. 

The  Complications. — The  kidney  may  give  rise  to  obstacles,  especially 
if  it  is  a  movable  kidney,  which  often  occurs  on  the  right  side.  In  elderly 
women  a  degree  of  superfluous  fat  may  render  difficult  the  localization  of 
the  short  portion  of  the  duct.  But,  as  the  operation  would  naturally  be  per- 
formed for  a  calculus,  the  latter  would  assist  in  the  recognition  of  the  dilated 
duct.  In  working  at  such  a  depth  there  is  great  danger  of  accident,  espe- 
cially of  opening  the  portal  vein  (Fig.  1175).  It  is  evident  that  when  the 
second  part  of  the  duct  is  alone  attacked  the  operation  is  extraperitoneal, 
which  is  a  great  advantage,  doing  away  with  the  need  of  intraperitoneal 
sutures. 

The  operation  is  comparatively  impracticable  and  unsatisfactory,  and 
ill-adapted  to  the  exigencies  of  surgical  practice.  The  biliary  passages  as  a 
whole  can  not  be  explored  by  the  lumbar  route.  This  form  of  intervention 
can  be  defended  only  in  those  cases  where  it  is  necessary  at  all  hazard  to 
reach  the  duct  without  going  between  the  liver  and  duodenum. 

The  Remarks. — As  we  now  have  an  excellent  way  of  reaching  the  duct 
from  in  front,  the  operation  of  lumbar  eholodochotomy  should  not  be  at- 
tempted except  for  some  special  purpose.  Tuffier  recommends  the  incision 
employed  in  lumbar  nephrectomy — one  finger's  breadth  ]>elow  and  parallel 
with  the  twelfth  rib.  Poirier  says  the  incision  should  ]yc  carried  to  the  iliac 
crest.  The  second  part  of  the  duodenum  is  identified  by  the  absence  of 
peritonaeum  on  its  posterior  surface. 

The  Results. — Of  238  reported  cases,  40  (12.8  per  cent)  terminated 
fatally.  Kehr  reports  84  cases,  with  31  deaths;  ^fa1J0  59  cases,  with  3 
deaths,  and  Rohson  SH  cases,  with  5  deaths. 

Choledochostomy. — Choledoohostomy  is  the  draining  to  the  surface  of 
the  abdomen  of  a  dilatcul  bile  duct.  The  technique  of  the  approach  and 
repair  is  quite  that  of  choledochotomy  and  hcpaticosiomj/  (page  9T()). 
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The  ResuUs^—lniecium  of  the  liver  duct??  from  previous  dilatation  and 
froni  exposure  from  without  througli  the  i'Utdiieous  opening  invi?st  the 
oiK-ratiou  with  a  *rrave  oiiteouie.     Robson  reports  80oeessfal  eases. 

Choledocho-eiiterostoiiiy  etin  be  done  with  buttons  of  small  size,  such  as 
those  used  by  Boari  in  uretero-anastomosis  (Fig.  1185)   iu  a  eholetlwhus 


Fto,  1183.— The  opera- 
tion of  cholL»dof|if>- 
c  ji  te  roa  to  my ,  Bi  m  ri  '8 
hiittoiL  in  p(>jsitif»n, 
transverse  section. 
«,  Int-esitine*  fc.Com- 
nir>ri  duet.  c.  In  tea- 
tinul  wall. 


Fig.  1 IM. — The  operation  of 
eholediK'ho  -  enteniftUmiy . 
JiiJuri'H  hntt«.in  in  [k»sh 
lion.  a,a\  End  of  piirwe- 
string  feUture.  b.  Com- 
mon duet.     c.  Intestine. 


Fio.  nS7, — The  oiH'ratiim  of 

^  ehuleddeliii  -  enterostomy, 

Hoari's    i  ml  ton,   operation 

eoni|jleted-       a.    Intestine. 

b.  Conmiun  duet. 


duet  whieh  is  very  sli^dulv  diluted  (Fig,  118fi),  and  this  in  certain  eases  in 
whieh  it  would  be  inipotisible  to  apply  sutures  (Fig.  1187), 

Ale^^sandri  has  recently  contrived  a  button  which  is  nothing  more  than 
a  slight  luodifiention  of  Boari'?^.  The  lerndmjl  portion  of  the  apparatus  is 
so  formed  that  it  can  l)e  'vbuoded ''  within  the  stump  of  the  choledochus 
duct,  and  the  inferior  portion  is  of  nn  ellipiiaid  form.    To  manipulate  the 


Fig.  I18S. — ^The  operation  of  rejection 'choledoi-horrliaphy,  Doven*8  metliod.  The 
hepatic  (a)  and  duodenal  {a')  end  of  duet.  The  remnanU  (6,  b')  of  fli^^organized 
portion  of  duet.     The  fl;i[x«^  (c,  r')  of  jwritoneal  and  near-by  eonncctivc  tissues. 


apparatus  the  stylet  which  serves  to  separate  the  tissues  may  be  round  in- 
stead of  ovoid  or  rjuadninifular,  for  in  this  way  the  button  can  not  turn 
upon  its  axis.  Besides,  this  button  is  provided  at  its  extremity  with  a  flange 
whieh  allows  it  to  be  gras)>ed.  and  which  is  analogous  to  that  of  an  ordinary 
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c^annulatcd  sound.     This  manoeuvre  of  introducing  the  lyound  is  accom- 
plished readily  and  rapidly. 

Surely  elioleeystenterostoiuy  is  preferable  to  either  of  tliese  procedures, 
provided,  of  course,  that  the  cystic  duet  be  patent.  Waring  considers  the 
advisability  of  excision  of  a  portion  of  the  eoninion  duet  {choledochectomif) , 
combined  with  cholecystenterostomyj  in  localized  malignant  disease  of  the 


Fkj.  1 189. — ^The  operation  of  resectioii-choledochorrlia|ihy,  Doyen's  method.  The 
hepatic  (a)  and  duodenal  («')  end  of  tulie.  The  renmaiits  (f»,  fc')  of  the  disor^anizenl 
fMjrtions  of  duet.  The  flap*  (c,  c')  of  peritoneal  and  near-by  eonnei^tive  tissues. 
d.  The  rybber  tube  in  position. 

duct  or  extensive  papillomata  of  its  mueous  membrane  and  extensive  ulcer- 
ative and  inflammatory  chan«i^es  of  its  structure.  He  suggests  the  removal 
of  the  diseased  portion  by  transverse  division  iind  the  treat ni«^nt  of  the 
divided  ends  by  cautery  or  scraping.     The  |x»ritoiiaiuni  should  then  be 


Fig.  ll!X). — ^The  opemtion  of  reseetion-chnli^tloiherrhftphy*  Doyen's  method.  The 
bepalie  (a)  and  duodenal  {a')  end  of  duct.  The  duct  flap8  {d)  tume<l  over  tube 
nod  united  (<?).     The  flaps  of  peritoneal  and  near-by  eonnective  tissuea  {c,  c). 


Fio,    1191. — The   o^xTiition    of   resectjon-eholedoohorrlmphy,    Doyen's   method.     The 
hepatic  Ui)  and  duodenal  ia*)  end  of  duet.     The  Haps*  (c,  c)  of  peritoneal  and  near-by 


(XMin4Hrtivt*  tissues  united  together  and  to  the*  tube  (/). 

etilched  over  tfje  s|>ac*e  occupied  by  the  res<'eted  part  for  purpoi^es  of  repair 
of  the  duct  and  cholccystentero8tomy  performed.  Waritig  practiced  suc- 
cessfully on  a  dog  this  resourceful  plan,  Choledochectomy,  like  the  irame- 
d lately  preceding  operations,  has  fortunately  but  a  limited  though  urgent 
field  of  utilitv. 
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ResecHon-choledochorrhaphy  (Doyen), — ^The  flaps  forming  the  pocket 
which  contained  the  cfllenlus  arc  utilized  for  the  purpose  of  this  operation 
(Fig.  1188). 

The  Operuiion. — After  heing  assured  nf  the  permeability  of  the  duct,  a 
tuhe  of  red  ndiber  is  iiit^erted,  one  half  in  the  hepatic,  tlie  other  half  in  the 
diiodenol  8rIc  (Fig.  llsti),  wiiilc  ttic  turn  ends  of  the  canal  arc  approx- 
imated by  a  glovers  suture  (Fig.  119(1).  The  peritoneal  lamiiue  iiud  near- 
by connective  tissues  are  carried  around  tlic  preceding  snture  and  united 
(Fig,  1191),  and  the  second  suture  is  re-enforced  by  a  few  wholly  super- 
ficial ones. 

The  Remarks. — This  Burgical  attempt  is  cited  more  because  of  the  nov- 
elty than  the  practical>iHty  of  the  endeavor.  Tlie  al^sencc  of  any  provision 
for  the  removal  of  the  tube  and  tlie  probable  opportunity  to  implant  the 
hepatic  end  (Fig.  J 185)  into  the  intei^tine,  followed  by  closure  of  the 
duodenal  end,  olfcrs  a  rational  escapr^  from  tbe  dileumaa  without  entertain- 
ing a  serious  consideration  of  the  former  plan. 

77/1?  Results. — Doyen's  patient  .succumbed  on  the  second  day.  Bile 
had  passed  along  the  tube  and  no  evidence  of  inllammation  was  present  on 
autu[i.sy. 

Retifiitv  operated  <uf  eessfully  on  a  duL!  liy  this  method. 

Resection  of  the  Border  of  the  Thorax. — if,  in  connection  witli  laparot- 
omy for  abdominal  wounds,  in  exceptional  cases,  in  operation  on  the  hepatic 
ducts,  and  in  exploration  of  the  liver,  the  space  is  too  limited  for  suitable 


Fkj.  1192. — The  resection  of  coat al  border, 
a,  8eiipula.  t).  AxilUir)^  tine,  r,  Traiis- 
pleimi-peritorieal  route,  d.  Incision  for 
resection  of  oostal  margin. 


Fin.  I  lf)3. — The  re.srrtir»n  of  eostal  bonier. 
0.  MecJiaii  line  intision.  (k  In<  ision  in 
right  iineji  semihuiaris.  c.  liieision  for 
resection  of  costal  margin. 


manipulation  and  wise  operative  prfietice,  resection  of  the  costal  cartibiges 
may  be  performed  (Figs.  1192  and  1103).  In  thoracic-abdominal  wounds 
the  transpleuro-peritoneal  route  may  be  combined  with  the  abdominal  (e), 
Tbe  forcible  drawing  upward  of  tbe  liver,  along  with  the  cogtal  border  of 
the  thorax^  tngethcr  with  tbe  su|iport  gained  by  thi'  passage  of  tbe  finger 
through  the  foramen  of  Winslow,  will  increase  markedly  tbe  opportuTuties 
for  action  in  gall -duct  surgery.  The  location  of  tlie  incision  and  tbe  extent 
of  tbe  costal  resection  are  decided  bv  the  site  of  t!ie  wound  or  of  the 
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disease  and  the  needs  of  explorative  examination.  After  separation  of  the 
diaphragm  and  transversal  is  muscles  from  the  costal  border,  it  is  resected 
and  turned  to  suit  the  convenience  of  the  operator.  Lange  regards  resec- 
tion as  indicated  in  operations  for  gallstones  where  the  liver  is  very  small 
and  located  high  up  behind  the  ribs,  also  where  the  liver  is  enlarged,  espe- 
cially in  fat  persons  and  those  of  compact  build,  to  facilitate  access  to  the 
common  and  cystic  ducts.  In  a  successful  case,  after  resection  it  was 
necessary  to  draw  upward  through  the  wound  about  a  third  of  the  liver 
before  he  could  safely  remove  the  calculus.  Ilalsted  speaks  highly  of  the 
aid  which  resection  of  the  cartilages  often  affords  in  operations  on  the  bile 
ducts. 

The  Drainage  of  the  Bile  Ducts — Drainage  through  the  gall  bladder 
or  the  common  duct  is  an  admirable  means  of  restoring  healthy  function 
of  the  liver  and  the  duets  and  forestalling  the  formation  of  gallstones. 
Drainage  can  be  made  through  the  former  channel  for  the  cure  of  chole- 
cystitis and  prevention  of  the  sequels,  and  through  the  latter  as  a  supple- 
mentary measure  in  the  curing  of  infection  after  choledochotomy.  In  the 
former,  the  operative  steps  of  choleeystostomy,  and  in  the  latter  those  of 
choledochotoAiy  with  drainage  suffice  for  the  purpose. 

Biliary  Fistula. — Biliary  fistula  not  infrequently  is  a  troublesome  sequel 
of  cholecystostomy,  dependent  usually  on  obstruction  of  the  common  duct, 
due  to  calculus  and  to  malignant  disease  of  the  head  of  the  pancreas.  If 
from  the  former  cause,  the  obstacle  should  be  removed  through  a  free  inci- 
sion by  one  of  the  various  measures  directed  to  the  purpose.  Failing  in 
this,  cholecyst-enterostomy,  or  implantation  of  the  hepatic  end  of  the  duct 
into  the  intestine,  may  be  considered.  If  from  the  latter  cause,  cholecyst- 
enterostomy  offers  the  best  solution  of  the  problem  (page  988). 

OPERATIONS   ON    THE    KIDNEYS. 

The  Anatomical  Points. — A  horizontal  line  corresponding  in  front  to 
the  umbilicus  is  below  the  lower  edge  of  the  kidney.  Therefore,  when  the 
kidney  extends  below  this  line,  it  is  either  of  abnormal  length  or  is  dis- 
placed downward.  A  vertical  line,  extending  from  the  middle  of  Poupart's 
ligament  to  the  ribs,  crosses  the  kidney  in  its  long  axis,  one  third  of  the 
kidney  lying  to  the  outer  and  two  thirds  to  the  inner  side  of  the  line.  The 
outer  border  of  the  erector  spinae  muscle  may  be  regarded  as  the  superficial 
guide  to  the  kidney  and  the  qnadratus  lumborum  muscle  the  deep  guide, 
the  kidney  lying  in  front  of  the  latter  (Figs.  1194  and  1195).  A  line 
drawn  from  the  spinous  process  of  the  eleventh  dorsal  vertebrae  horizontally 
outward  marks  the  site  of  the  upper  end  of  the  left  kidney,  and  a  point  two 
inches  above  the  crest  of  the  ilium  of  the  same  side  indicates  the  site  of  the 
lower  end.  The  right  kidney  is  about  half  to  three  quarters  of  an  inch 
lower  than  the  left.  The  hihnn  lies  at  a  point  located  about  two  inches 
from  the  median  line  of  the  hnc^k,  and  on  a  level  with  the  spinous  process 
of  the  first  luml)ar  vertebra.  It  follows,  therefore,  that  the  eleventh  and 
twelfth  ribs — more  especially  the  latter — intervene  between  the  up]x»r  part 
of  the  kidney  and  the  external  world.    Hence  these  ribs — particularly  their 
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flDterior  extremitie»s — may  be  taken  a^  the  direct  guide  to  nianipulation  of 
tliL'  uniR^r  part  of  the  kidney,  hy  presjiure  made  dtreelly  backward  from  the 


Ym.  IHH. — ^The  suTxical  anatomy  of  the  !cft  kidney,  a.  Extcrnid  oblique  musfle.  6. 
Internal  ol>liqup  muscle,  c.  Tran»verj«iliH  muwlp.  li.  Trapezius  muscle,  e. 
Kidney.  /.  Erwtor  Bpiiiir  mnsi'le.  (j.  Quatlratus  himijoruin  musi)t\  /^  Descend- 
ing rolon.  t,  Fiiseia  luiTilx>rum,  anterior  layer,  /.  J.ati."^imus  dorai  muscle,  it. 
Tramiversalis  musele. 

front.  l*nrt>  of  tlie  duodenum  and  colon  lie  in  front  of  the  tight  kidney, 
and  the  upper  vnd  is  sub]KTiti>m'iiL  Tlic  stouuu-h  owrlies  the  upper,  the 
pjiJTuroat  the  middK\  and  the  eoiou  part  of  tliv  lower  |>ortion  of  the  left 


Fig,  1195.^ — ^The  surgical  anatomy  of  the  left  kidney,  transverse  section,  a.  External 
oblique  muscle,  b.  Intenial  oblique  musrle.  *•.  Transversalis  muscle,  d.  Fascia 
traiit^ver^ali^  and  perit4ina'uni.     e.  Anterior,  middle,  and  posterior  of  lumbar  fasciat 
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kidney.  The  upper  portion,  and  mainly  the  lower,  are  covered  with  perito- 
naeum, but  the  middle  not  at  all.  The  renal  arteries  lie  in  front  of  the 
associate  veins  more  often  than  is  usually  depicted.  Double  renal  veins  are 
more  frequent  than  are  double  renal  arteries.  A  branch  of  the  renal  artery 
or  vein  runs  across  the  back  of  the  renal  pelvis,  and  small  branches  of  the 
renal  artery  that  anastomose  with  the  lumbar  vessels  are  close  at  hand. 
These  vessels  may  be  wounded  in  ligature  of  the  pedicle. 

After  the  tenth  year,  and  seldom  before  this  time,  the  kidney  is  sur- 
rounded by  two  fatty  capsules  (Keen)  the  thickness  of  which  are  quite  pro- 
portionate to  the  adiposity  of  the  patient  (Figs.  1195  and  1196).  Hall  and 
Lange  have  emphasized  the  importance  of  the  relations  of  the  twelfth  rib 
and  pleura  in  operations  on  the  kidney  in  no  uncertain  manner.  Nor- 
mally the  lower  limit  of  the  pleura  corresponds  to  a  line  extending  be- 
tween the  lower  borders  of  the  twelfth  dorsal  vertebra  and  the  eleventh 
rib.  The  twelfth  rib  may  be  absent,  or  so  rudimentary  as  to  escape 
notice,  therefore  the  eleventh  may  be  mistaken  for  it,  with  obvious  outcome 
in  extended  operative  procedure  directed  to  the  supposed  twelfth  rib. 
When  this  rib  is  rudimentary  the  pleura  descends  as  low  as  when  of  normal 
length. 

Melsome  has  pointed  out  the  fact  that  when  the  twelfth  rib  extends 
beyond  the  outer  border  of  the  erector  spinas  muscle  an  incision  reaching  to 
the  angle  of  the  crossing  does  not  endanger  the  pleura  except  when  the  mus- 
cle is  cut  into  or  pulled  aside,  thus  changing,  perhaps  needlessly,  the  normal 
relations  of  the  parts.  However,  in  the  absence  of  this  rib,  or  its  failure  to 
cross  the  muscle,  the  trusty  angle  is  not  present,  but  instead  a  deceptive  one 
is  formed  higher  up  by  the  eleventh  instead  of  the  twelfth  rib. 

If  this  fallacy  be  not  determined  by  previous  counting  of  the  ribs,  from 
above  downward,  the  pleural  cavity  is  almost  certain  to  be  invaded.  But 
laterally,  on  the  left  the  pleura  extends  to  within  an  inch  and  a  half  of  the 
costal  margin  ;  on  the  right  to  within  two  inches. 

Nephropexy. — Xephropexy  (nephrorrhaphy)  is  an  operation  directed  to 
the  fixation  of  a  troublesome  movable  or  floating  kidney.  The  former  con- 
dition is  quite  common  and  usually  acquired;  the  latter  is  rare  and  congeni- 
tal. The  right  kidney  is  mobile  much  more  frequently  than  the  left ;  both 
may  be  similarly  affected  together,  the  left  rarely  alone. 

The  Operation. — Place  the  patient  with  the  sound  side  resting  on  a  hard 
pillow  so  as  to  make  the  field  of  operation  convex  and  to  increase  the  dis- 
tance between  the  last  rib  and  the  crest  of  the  ilium  (Figs.  1198  and  1199)  ; 
locate  the  twelfth  rib  and  half  an  inch  below  at  the  outer  border  of  the 
erector  spina?  begin  the  incision  (Figs.  1205,  perpendicular  C,  1194:  and 
1105)  ;  carry  the  incision  downward  along  the  outer  border  of  the  sheath  of 
this  muscle,  which  should  not  l)e  opened,  toward  the  iliac  crest  for  three  or 
four  inches;  divide  the  superficial  tissues  down  to  the  posterior  border  of 
the  latissimus  dorsi  (Figs.  1194  and  1195)  :  draw  forward  the  fibers  of  this 
muscle  and  divide  the  lumbar  aponeurosis  connected  with  the  internal 
oblique  and  transversalis  muscles  down  to  the  quadratus  lumborum;  liga- 
ture the  lumbar  arteries;  push  aside  or  divide,  as  necessary,  the  outer  bor- 
der of  the  quadratus  lumborum  muscle;  cut  through  the  anterior  lamella 
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of  the  himbar  fascia  and  expose  the  fasoia  transversalis  (Fig.  lllXi) ;  divide 
ihh  fascia,  and  thii^  expose  to  view  the*  Uiin  outer  fatty  oapt?iile;  draw  apart 
tile  borders  of  all  the  divided  tissues,  eausiiig  the  fatty  eapsule  to  project  into 
the  wound  under  pressure  directed  upward  and  backward  by  the  band  of 
an  assistant  applied  to  the  abdomen  in  front;  insert  the  fingers  into  the 
wound  beneath  the  fatty  capsule  and  draw  it  and  the  kidney  farther  out- 


Rg,  1196. — The  auriB^ical  anatomy  of  the  right  kirinoy,  transverse  section,  n.  External 
oblique  miisrie,  Ik  Feritonieuni.  c  Transvprsalis  muscle,  d.  Internal  oblique 
musrio,  t\  Peritflii;i'tinu  /,  Latissimus  dorsi  nniscle.  g.  Anterior  layrr  of  Imm- 
liar  fjiiiciiu  h.  Middle  layer  of  lumbar  fascia  lying  above  tranyversalis  f^iscia.  «. 
Posleriur  layer  of  lumbar  fascia, 

ward ;  oj>en  the  fatty  capsules  in  the  long  axis  of  the  kidney ;  seize  their  bor- 
dei-s  and  carefully  jiud  evenly  draw  theui  with  the  kidney  still  farther  oiit- 
wani,  thus  causinir  ibe  capsidcs  to  embrace  the  kidney  snuirly  *.  from  this 
time  one  of  several  plans  of  fixation  can  t>e  practiced.  1.  Trim  away  the 
su|x^rabundant  fatty  capsules,  and  sew  the  divided  borders  to  the  deep 
structures  of  the  wound  with  kangaroo  tendon  or  cliromicized  eatgiit.  In 
(his  method  the  borders  of  the  wound  are  approximated  somewhat*  and  the 
remaining  space  stuifcd  with  gauze,  which  is  removed  from  time  to  time. 


Fiij-  Jl'JT- — Instruments  employed  m  operations  on  the  kidney, 

41.  Retrartor.  cxplorini*  riee<ile,  probe,  groovncl  dinn'tor,  and  tenotome,  employed  in 
searehinfC  forcutriili.  c.  Blunt  h<K)k  and  t^narnlnm*  d.  Periosleotornp.  e.  Blunt 
dlase^'tor  /  and  h.  ForiH-p^  for  removal  of  f^tone,  i\  /,  and  k.  Variously  formed 
BCOOP&  I,  Kangaroo  tenrlon  in  ^las.^  luhe.  m.  Costotom*'  for  cuttini^  cartilages  and 
ribs,  rj.  Curved  ami  .stmight  p«Hlicle  damps,  o.  Lonp-blmled  rlajnp,  jk  St^archer 
for  M<int^  7  and  r,  Dirert,  adjiistahlp  (Polk's),  and  eun'eii  ligature  rarriers  for 
tying  pi'dit'U*.  f,  Curvf^l  aiitl  rttraiifht  neetlles.  f  and  »,  Long-bladed  fortens  for 
cnlcbing  fraipiient*  «if  stone  in  jx'lvis  and  in  uret-cr.  r.  Silkwonn  gut  and  chronii- 
c%z*h\  catgut.  Scalpels,  bisti Mini's,  fonipressure,  a  neeille- holder,  silU»  catg\it, 
thumb  and  motjs*'-t<Mith  foncpK,  tong-handlcd  scissors,  lar^ge  drainage  tube,  a 
ajmlula,  and  a  ut<*rine  dilator  should  be  provided. 
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With  this  idtm  of  fijcing  the  kidney  in  place  by  mean?  of  the  cicatricial  attach* 
meoU  reiuliing  from  the  closure  of  the  wound  by  granulation.  This 
fatibod  am  not  be  commended  because  of  the  low  rate  of  success.  2.  After 
llie  fatty  ca|it>ule  h  trimmed,  divide  the  fibrous  capsule  longitudinally  at 
tilt  i!nm*r  U)rdcr  of  the  kidney  for  three  or  four  inches;  strip  off  the  cap- 
far  half  an  inch  at  either  side  of  the  entire  length  of  the  incision ;  pass 


Fw*  1198. — The  exposure  of  the  kidney,     Ini-i.sion  at  out^r  border  of  erector  spins 
muticle.     Patient  tn  Simon's  position. 

^-Hw  Of  »ix  chromictzcd  catgut  or  kangaroo-tendon  j^uturei?  at  either  side, 
Mtiaing  them  to  include  the  ivflected  part  of  the  fibrous  capsule,  a  limited 
{loriion  of  the  niireflectcd  part,  the' kidney  substance  for  half  an  inch,  and 
i\yB  border  of  the  fatty  capsule,  with  the  trausversalis  fascia  and  tlie  other 
deep  tiwiUcK  of  tlut  wound,  Tlirce  or  four  sutures  art*  carried  from  *ide  to 
»ide  through  the  transviTsaliB  and  lumbar  fascia?  and  the  superimposed 
deep  tisHUCH,  the  HtripiK'd  fibrouH  capsule,  the  unstrippeil  near  to  its  attach- 
ment, and  the  kidney  titriicture  for  an  inch  or  so.  and  tied  after  approxi- 
mation of  (lie  biirdiTH  of  the  main  wound  with  suture  so  as  to  relieve  the 
strain  on  the  deeper  oucm.     These  sutures  are  drawn  only  suthciently  firm 


1^10.  1199, — The  exposure  of  the  kidney,     Inciaion  at  outer  terder  of  erector  spiuip. 

Putii-nt  in  LanRc's  p>osition. 

to  approximate  and  hold  the  vnrioun  structures  in  position  while  union  takeg 
f»lacL\  The  lechniqup  of  fixation  is  variously  nnxlified,  and  is  quite  too  ex- 
tended In  Iw  pre.^ented  in  detail  It  is  sufficient,  as  it  seems  to  us,  to  indi- 
cate that  the  kidney  can  Ijc  anchored  to  the  l>nrdcrs  of  the  ahdominal  wound 
by  one  of  the  foliowin^^  fihins,  with  varyinix  results  (page  1017)   (Delvoie)  : 

(a)   Suture  of  the  fntty  caftsulc  to  borders  of  wound. 

(h)  Suture  of  the  fibrous  capsule. 
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(r)   ^^iitiire  i»f  the  (laiTiit  hviiiM  without  t^tripping  of  the  L*a[muk\ 
((/)    SuluR'  nf  llie  pHruJUrhyina  nitvY  stripping  of  the  capHuk-. 
(e)   In  am   inslance  Uio  kidney  should  be  puslied  into  the  wound  l>e- 
i^re  fixation. 

(/)   Speeia!  methods  of  praetki^ 

Senn'a  M8thod,^>\7<7/,  after  exposure  of  the  kidney  through  the  vertical 
incision,  divided  and  renioved  the  fatty,  and  scar i lied  tlie  tihrous,  capsule 


Fjo.   1200, — The  c)]»erati*jii  nf  iiephrtipexy,  Heim^s  method.     Showiug  aliug  of    gauze 

am  and  uppf»r  end  of  kidney, 

freely  with  eanihrie  needles  held  by  foreeps.  lie  jjansed  undertieath  the 
upper  extremity  of  the  kidney  a  strip  of  iodoform  gauze  twelve  inehes  long 
and  two  inclies  wide,  pkeing  a  gauze  pad  over  the  exfiosed  portion  of  the 


Flo.  1201,— The  ofiemtion  of 


>  Senn'8  metht>d, 
pAd< 


aling  of  gause 


kidney  (Figa.  1*^00  and  1*301),  and  carrying  a  sling  of  gauze  around  the 
iriMnov    fa^fonoJ  u  in  iwit^itiivn  Qvcr  tlic  guuzc  pud.     Hc  introduced  two 


kidni 


ICV       \    I     l^fl.       J  <,MM     41 J  111        IVV^ll, 

ley,  fastened  it  in  position 
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Buturea  into  the  ui>pt'r  angle  of  the  wouml,  leaving  them  untied.  He  then 
paekeci  ^iruunci  an<l  k'lieatli  tlie  kidney  aluindmit  gauze,  and  pliuvd  antl 
bound  in  po^itiou  over  the  right  hypochondriuin  a  pad  of  sullieieiil.  dimen- 
sions to  re-enforee  the  gauze  supports. 

The  wound  was  redressed  in  three  days  and  the  secondary  r^uiures  tied. 
Tlie  paeking  beneath  t!ie  kidney  was  removed  in  six  djiys  after  the  0[H*ra- 
tion,  and  ihe  ganze  shng  in  eleven,  expjsing  to  view  in  eaeh  instanct^  freely 
grauuhiting  surfaces,  which  were  maintained  in  contact  with  eaeh  other  by 
means  of  adhesive  strips  carried  around  the  bmly,  and  which  at  Ihe  Banu* 
time  narrowed  tlie  externa!  wound.  In  this  operation  the  |>atientr^  should 
lie  kept  in  the  recundNMit  ] posture  until  the  adhesions  become  suhstantiully 
organized.  The  claims  made  by  Senn  in  support  of  this  uiethod  of  practir-e 
arc  certainly  rational  ami  prudent.  He  says:  **  1.  An  extrarenal  support  of 
the  kidney  is  obtained.  2.  This  support  is  formed  by  union  of  the  tibrous 
capsnte  of  the  kidney  with  tlie  pariirenal  connt^ctive  tissue:  hence  no  inttT- 
ference  with  the  kitlney  itself,  3.  The  gauze  sling  draws  the  lower  pole  of 
the  kidney  in  an  outward  direction,  placing  the  axis  of  the  kidney  at  an 
oblitpie  rtugle.     This  position  secures  .support  frora  the  parietal  wall  at  the 

lower  angle  of  the  wouml,  and  favors 
correction  of  tlcxion  of  the  ureter,  pro- 
vided it  lie  present;*'  If  the  kidney  is 
not  held  in  proper  jjosition  by  the 
gauze  sling,  as  illustrated,  it  shonbl  l>e 
carried  arouml  the  lowt-r  instead  of  the 
njjper  part  of  the  kidney. 

Dearer  removes  the  fatty  capsule 
entirely  from  the  posterior  surface  and 
to  tlie  liilum  from  the  anterior.  He 
pusses  gauze  l>enenth  the  Mpper  jjole  of 
the  kidney  and  below  the  lower,  allow- 
ing it  to  remain  in  place  for  a  week  or 
ten  days.  Gauze  is  packed  around  the 
kidney  and  the  liypogastric  compress 
eini)loyed  as  in  the  preceding  instance. 
Usually  the  wound  heals  eomplettdy  in 
four  or  five  weeks, 

Morris's  Method. — Ilrttri/  ^forns 
fi^ces  the  kidney  in  the  wound  by  means 
of  three  silk  sutures  passed  through  the 
iibrons  capsule  and  kidney  substance 
and  the  borders  of  tlie  transversalis 
fascia  and  aiioneurosis  of  the  transver- 
salis  muscle,  and  tied,  as  indicated  in 
the  ilUistration  (Fig.  1202).  The  wound  is  closed  at  once  and  the  patient 
kept  quiet  in  l»i*d  for  three  or  four  weeks.  Morris  has  practic^^d  this  plan 
satisfactorily  for  many  years,  and  consc^picntly  c^>mniends  it  highly.  Strict 
asepsis  s^hauld  Ijc  practiced,  otherwise  the  silk  sutures  will  become  trouble- 
some* 


Fi*j.  1202. — ^The  operation  of  nephro- 
pexy, Monia^fi  method* 
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TuUiety  after  exposing  ami  liflin*^  the  kidnvy  in  the  usiinl  mannor, 
5,  through  a  short  vertical  incision  of  the  skin  and  fascia,  made  paral- 
te!  with  the  spinous  protx^ss  of  the  first  Uimbar  vertehra,  a  slip  of  tht*  tendon 
of  the  erector  spiute,  about  ten  iui'hes  lung  and  a  quarter  of  an  inch  wide^ 
wliich  h  then  divided  above,  pulled  out  through  the  prinniry  wmmd,  and 
left  attached  below.  The  slip  is  then  carried  through  the  muscle,  caused 
to  undcrrnn  the  fibrous  capsule  of  the  kidney,  thence  is  passed  backward 
and  attached  to  the  ninscle  above  (Fig.  1203).  Morris  divides  the  slip 
into  upper  and  lowt*r  ]»ortions,  and  passv^s 
one  beneath  the  capsnlc,  tying  the  end  to  the 
rcrriaining  jiart, 

Franks^  noting  the  fact  that  the  kid- 
ney, when  hardened  in  position,  is  grnnvnl 
by  the  twelflh  rib,  advises  anchoring  tiK' 
organ  to  that  bone.  Thei-efore  the  capsule 
is  divided  and  reflected  ItriuHy  at  the  place 
on  the  surface  whrre  it  is  proposed  to  pass 
the  sutures.  The  flaps  and  the  exposed  kid- 
ney substance  are  then  sutured  to  tiie 
twelfth  rib  with  catgut.  The  patient  is 
kept  in  bed  for  six  weeks. 

After  fixation  is  cotopleted  the  sutures 
ar^  cut  short,  the  deei*  tissues  of  the  wound 
united  with  buried  ehroinicized  eatgut  su- 
tures and  the  superficial  closed  with  silk- 
worm gut,  leaving,  if  desired,  projX'r  spai^e 
for  the  introduction  of  deep  drainage. 
The  usual  aseptic  dressings  are  applied  to 
the  wound,  and  a  firm  compress  is  so  placi'd 
in  front  as  to  nuiintjiin  the  kidney  in  proper  reUUii>n  with  the  wound  on 
application  of  the  abdominal  binder. 

The  incision  for  reaching  the  kidney  in  tljis  ojK'ration  is  obliquely  placed 
by  many  ijurgeons  (Fig.  12U4,  o),  the  obliquity  being  modified  by  the  need 
for  rooHL  The  oblique  incision  as  coiurjionly  practiced  is  begun  an  inch 
k'low  the  twelftli  rili  at  the  outer  border  of  the  erector  spinte,  and  is  carried 
oblifpiely  downward  and  forward  so  as  to  expose  tlie  anterior  border  of  the 
latissimus  dorsi,  and  the  posterior  border  of  the  external  oblique.  J I  will  be 
seen  that  the  lumbar  aponeurosis  is  divided  farther  outward  in  this  incision 
than  in  the  vertical  one,  and  that  the  <pifi<Iratus  lumbornm  is  reached  nearer 
to  its  outer  border  (Figs.  11!>5  and  1*^0S).  In  other  respeet^^  no  practical 
dilTerence  exists.  In  stout  patients  it  nmy  be  advisablt*  to  make  a  T-8ha|)ed 
incision,  to  afford  more  room  and  liettcr  observation.  The  horizontal  part 
of  this  incision  sl\ouW  he  securely  closed  at  once,  irrespective  of  the  treat- 
ment of  the  remaining  portion. 

The  kidnrtf  ran  be  rt^adihj  exposed  for  diagnostic  and  other  puriWBes 
without  dividing  the  muscles,  nen^e«»  or  vessels  by  means  of  the  **  gridiron  " 
mann(*r  of  dissection  employed  in  operation  for  appendicitis.  Begin  the 
incision  at  the  inner  side  of  the  anterior  suiktiof  spine  of  the  ilium,  and 


FlO.    1203.— Thf     o^^K-rati^m    of 
iiephropex}\  Vulliet's  iiietlHKl. 
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carry  it  Dljlit|iit*ly  backward  ami  upward  Idward  the  tJ[»  of  tlit^  Ui^i  rib;  split 
corro^pimdijigly  the  iiU-r^  and  iipuiii.'urosi^  of  Ihu  external  oblique  muscle, 
and  dmw  the  borders  well  apart ;  split  the  rd)eris  of  the  internal  oblique  in 
a  line  extending  between  the  ninth  costal  eartilaji:e  and  the  posterior  supe- 


Fia»  12f)1.— The  linrar  jBcuiilc?^  tor  orxTations  tin  the  kidney,  o.  Linw?  for  innsion  in 
exjilonitioQ  hi  nethrotouiy  and  in  nephrohUiototiiy.  b.  Morris's  scfoiuian-  in- 
ciaum  in  nephrectomy,  r.  K6ni^*i*  liitiil>ii-atHloniinal  itirbiou  in  ncphreet<iniy. 
d.  Uullhie  of  iliac  t-nsit.     /.  Eleventh  rib.     e.  Twelfth  rib.     j/.  Juftibsion  >>  incision. 

rior  spinous  proeess  of  the  ilium»  and  retraet  the  hnrders^  thus  ex|M)8ing  the 
fiberj^  of  the  transvei-salifi  muscle;  split  and  draw  ajiart  tlie  iilmrs  of  the 
trauKversalis,  ineii?e  the  transversalis  faseia,  expo.sing  the  subserous  tissue 
and  perirenal  fat;  pans  the  flngcTs  tbrouuh  the  fat,  expose  and  raise  the 
kidney  into  the  wuunJ^  and  anehor  it  aeeording  to  the  method  of  Jaeobson 
(page  1013). 

Kobson  connnends  this  method  of  approaeh  as  being  useful  for  divers 
purposes  directerl  to  the  kidney.  Time  in  operation  is  saved,  no  blood  is 
lust,  rapid  and  secure  re})air  follows,  and  tin*  procedure  does  not  incur 
special  danger  nor  assume  the  lay  significance  of  free  incision. 

Tuffiv/s  Method. — Expose  the  kidney  through  a  nearly  vertical  inci- 
sion, extending  from  just  below  the  eleventh  rib  to  the  crest  of  the  ilium, 
four  hungers'  breadth  outside  of  the  lundjar  spines:  remove  from  tlie  convex 
border  and  tlie  surfaces  of  the  organ  the  fatty  eapsiule;  pass  a  thick  catgut 
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or  kangaroo  U/iidon  ligature  through  eat'h  eiul  of  the  kidmM,  iiii  inch  and 
a  half  from  tht*  uxt remit iu.s,  arnnj^^d  .so  as  to  draw  rlie  organ  well  into  the 
woiurd  whi^n  tied;  dissect  ofT  from  tlie  posterior  j^urfaee  and  convex  border 
tlie  proper  eapsule  of  the  kidney  and  pass  a  third  ligature  through  tlie  niid- 
dl(*  of  the  retml  siib.'itiinee;  fix  tlie  superior  suture  to  the  periosteuui  of  llie 
twelfth  rib  and  the  middle  and  inferior  ones  to  the  dee|>  aiKinenrosis  of  tlie 
wound,  thus  bringing  the  denuded  siurfaee  of  the  kidney  in  contact  with 
the  lumbar  wall;  suture  the  difTerent  muijcular  layers  independently  with 
catgut  and  close  the  wound  with  silk^vorm  gut,  using  no  drainage.  Keep 
the  patient  on  the  l>ank  for  about  three  weeks,  witli  the  fMVlvis  moderately 
elevated  and  with  gentle  pressure  so  applied  as  to  retain  the  kidney  in  place, 
Jacohson's  Method, — E^xpose  the  kidney  through  a  four-inch  ineigion, 
beirinning  about  two  inches  and  a  half  from  the  spine  ami  running  forward 
obliquely  parallel  with  and  half  an  ineli  below  the  last  rib  (Fig,  1304,  rj)  ; 


Flo.  12l>5. — Thp  anatomy  of  incisions  in  of*prntion»  on  the  kidney.  A.  T/mt^s  of  in- 
I'lMioni*  in  cxplfinifjon  of  kidney  in  ni'phrin>^'\y.  nrphrei'tomy,  and  iiephrnlitlif»torny. 
B.  Morris'd  wHMintijiry  infisioji  in  nepnriTtofuy.  C  KOnig's  InniUKiilMliuniiud 
inrt»ion  in  nephrecUirnj*.  d.  Tr;insvt'i>iiilia  nioiiclc.  e.  Internxd  olitiipio  nitisili-. 
/.  Ext<*nujJ  obliqun  rnnsclc.  a.  IntercosUil  inusw.'les.  h,  Crrst  of  iliuin.  i.  Int<*r- 
n»stal  oiTve  aiid  arU'r)%  ;.  Twelfth  dorsal  norvo  iind  lunihar  iirt<*r\',  k.  ViiAvia, 
lumbtjnnn,  erector  spiiiie  l>eiieuth.  L  Serratus  posticus  major  tnuscle.  m.  Latij*- 
BJmus  dorsi  niubole. 


flevate  ih(*  kidney  from  out  of  the  abdomen,  surround  it  witli  aseptic  gau^e 
and  make  an  incision  only  through  the  eapsule  ahmg  thr  ei>nvex  bfinler 
from  end  to  end;  gently  strip  otT  the  (a[tsule  from  both  surfact^s  halfway 
acrop*  the  organ;  raise  the  t1a}>s  and  unite  each  one  by  numerous  intnliuni- 
niwd  ^ilk  gutureg  to  the  aponeurotic  and  subcntanei»vis  tissues  of  the  corre- 
sponding sideti  of  the  woimd,  but  not  eDcroachiiig  within  the  wound;  arrest 


Via,  1200, — NVphnipt'xy,  Edebohls'a  air-cushion,  in  position  for  operation. 

fniMi  «Im'  ioHiT  UfirtWr  of  \hv  lant  rib  along  the  course  of  the  filMTs  of  the 
iMhmiitiiiiJi  ilor^i  fmiHcle,  at  thp  junction  of  its  inicMIc  and  posterior  thinU 
(Vl^n.  \Wi  and  1205),  throujirh  the  integument  and  fascia  (avoiding  the 
^h'^dth  of  the  eriH*tor  ttpinii')  down  to  tlie  erost  uf  the  ilium;  divide  the 
Jtnhiir  MponeuroMid  of  the  inlernnl  oUliqiie  and  trungversalifi  mui^cles  doiifcTi 
tn  thi' f)iUMlrtitUM  linnhf»piirn  nniscle  (Fii^s.  l2iH  and  1205),  catching  and 
tying  the  lumhiir  vewR'ts;  separate  the  fibers  of  the  qujidratus  hinilxinim, 
lint]  divide  thu  anterior  layer  of  hmibar  fascia,  carefully  avoiding  the  con- 
ll({uciuit  hranehefi  of  lundmr  nerves;  divide  the  fa.scia  transv«TsaliR  and 
iring  into  view  tin*  fatty  tuipi^uli*  of  the  kitlney,  eojnpot^ed  of  two  layers 
(KtHMl);  draw  fn»ely  ajmrt  the  bnrdrrs  of  I  he  divided  tissues,  and  loosen 
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Fig.  1207. — Nepliroptixy,  Edt'lwiliLs'd  luetUod.     Sliowiiig  suspt^nsirm  sutures  paf^ag 

til  rough  kidney  capsule. 

the  fatty  capsule  from  cODtiguous  tissues  by  blunt  disi^ection;  deliver  the 
kidney  surrounded  l>y  it;^  capsule  tlirough  the  wound ;  dis^ct  away  the  fatty 
capsules  and  incise  tlie  fibrous  one  along  the  center  of  the  convex  border; 
separate  the  fibrous  capsule  from  the  kidney  by  blunt  dissection  at  cither 
side  to  the  extent  indicated  in  the  illustration  (Fig.  1207),  removing  undue 


FfO*  1'2\}S, — Nephn>pt\\ ,  Edebohk's  tnetliod.    Showing  suturesj  in  abdominal  wall. 


1016 


OPERATIVE  SITRGERY. 


amount  nf  the  siime:  introduce  two  sutures  at  either  side  through  the 
firojKT  eapt?ule^  us  shown  in  the  preceiling  illustration;  pass  the  ends  of 
each  suture  from  within  outward,  through  the  ahdoiuinal  wiiih  near  to 
the  herders  of  the  divided  tissues  eomposing  the  ineisiou  (Fig.  12t)8)  ;  unite 
with  hiiried  sutures  the  corresponding  borders  of  the  divided  tissues;  draw 
iirnily  into  phiee  and  tie  on  the  .surface  of  the  latissiiuus  dorsi  (Fig.  ll'Ni) 
the  suspending  sutures,  and  close  the  ahdominul  wound  in  the  usual  manner. 

The  Remfirkfi. — '^  Forty-day  ^'  chromieized  eaigut  h  used  for  suspen- 
sion sutures.  The  appendix  can  be  examined  and  removed  at  the  same 
time  through  an  incision  of  the  peritomeum  ItK^ated  at  tiie  outer  side  of  the 
ascending  colon,  also  the  gall  bladder  and  hile  passages  may  Ix*  examined 
through  the  sauu^  opening.  Edebohls  latterly  removes  the  entire  capsule 
(page  1037). 

The  Chtfke  of  Operation, — We  are  not  disposed  to  regard  viih  favor 
operations  that  invade,  except  perluips  superficially,  the  kitlney  structure, 
antl  then,  in  the  ir^stanecs  of  diseased  kidney,  we  much  prefer  to  avoid  it. 

The  openititMis  that  anchor  the  organ  to  the  abdominal  wall  by  means 
of  sewing  to  it  the  rellceled  Haps  of  the  proper  capsule  of  the  viscus  are 
the  ones  usual Jy  practiced  by  us.  In  the  methods  that  utilize  the  last  rib 
for  a  sjwcial  puryjose  one  ought  not  to  forget  the  liability  of  invading  the 
pleural  cavity.  '  In  view  of  the  fact  of  apparent  improvement  in  many  eajses 
of  chronic  nephritis  from  decH^rtieation  of  the  kidney,  the  formation  of 
flaps  by  this  means  for  fixation  purposes  seems  to  be  a  not  impro]>er  meas- 
ure. Entfrson's^  conclusions  regarding  the  effects  of  decapsulation  of 
I  he  kidney  is  one  of  great  iuiportaiirc  in  (his  connection.  The  methods  of 
practice  that  secure  tin?  i>rumptcst  relief  from  confinement  in  IxhI,  with  a 
minimum  of  annoyance  while  there,  are  deserving  of  favor,  providixl  the  re- 
pair be  equally  etTective.  In  instances  calling  for  examination  of  the  pelvis 
or  of  the  structure  of  the  kidney  the  tlap  measures  are  cspfM-ially  fitting. 

The  Prermiiions. — (Airefully  note  the  presence  of  the  twelfth  rib.  and  as 
careful ly  approach  the  up|jer  end  of  the  kidney  in  operation,  fearing  in- 
volvement of  the  pleural  and  peritoneal  cavities.  EcTOgnitujn  of  the  ante- 
rior lamelhi  of  the  lumbar  fascia  and  of  the  fascia  transversalis  (Figs.  1195 
and  iVJil)  will  prevent  prenuiture  search  for  the  kidney,  and  may  obviate 
ikday  and  even  defeat  in  finding  it ;  it  nuiy  also  prevent  a  precipitate  and 
juThaps  unnecessary  involvement  of  the  peritoneal  cavity.  If  the  kid- 
ney be  puslied  too  far  upward  before  fixation,  the  downward  movement  of 
the  liver,  with  breathing,  will  hinder  proper  imion.  In  fact,  profound  in- 
spiration should  1k'  interdicted  for  a  time  for  a  si  mi  hi  r  reason.  A  freely 
movable  and  a  floating  kidney  should  be  approached  with  care  to  avoid  un- 
netessary  or  unexpected  invasion  of  the  peritoneal  cavity.  If  the  fatty  cap- 
sule is  thin,  a  mesorm^pfirone  is  present,  and  involvement  of  the  peritoneal 
oavity  by  tearing  of  the  peritonaeum  is  liable  to  happen,  especially  if  undue 
vigor  is  used  in  traction  or  other  manipulations.  These  tears  should  he 
closed  at  once  by  sewing  or  ligature,  depending  upon  the  size  and  situation. 

The  Remarks. — Deep  drainage  should  he  emploved  when  infection  of 
the  wound  is  suspected.    Deep  drainage  is  advised  by  some  surgeons  in  all 
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instances  on  account  of  the  irritating  effect  on  the  tissues  of  its  presence, 
thereby  securing  firmer  union.  However,  this  desideratum  may  be  reached 
instead  by  a  free  scratching  of  the  tissues  before  closure  of  the  wound.  The 
sutures  involving  the  kidney  structure  are  employed  for  the  purpose  of 
approximation,  not  of  union  of  the  included  structures,  for  if  drawn  tightly 
the  kidney  tissue  is  promptly  cut  through.  The  removal  of  the  posterior 
part  of  the  fatty  capsule  is  advised  by  some,  in  order  to  place  the  subjacent 
part  of  the  kidney  directly  in  contact  with  muscular  tissue.  Needles  with 
sharp  borders  and  silkworm  gut  ought  not  to  be  introduced  into  the  kidney. 
The  deeper  dissections  are  conducted  more  safely  by  means  of  blunt  scissors. 

The  after-treatment  consists  in  keeping  the  patient  quiet  in  the  recum- 
bent posture  for  three  or  four  weeks.  The  drainage  tube  may  be  retained 
for  some  time  with  the  view  of  stimulating  firm  repair.  The  contents  of  the 
bowels  are  kept  in  a  soluble  condition.  The  wearing  of  a  body  band  and 
the  avoiding  of  severe  strain  should  be  carefully  practiced  for  some  months. 

The  Results. — The  results  are  modified  very  largely,  indeed,  by  the  plan 
of  procedure  practiced  by  the  surgeon.  The  following  statistics  of  Delvoie, 
relating  to  two  hundred  and  fifteen  cases,  are  exceedingly  instructive,  and 
do  much  to  settle  the  best  methods  of  procedure : 


Suture  of  the  fatty  capsule 

Suture  of  the  fibrous  aipsule 

Suture  of  the  parenchyma  without 

stripping  of  the  capsule 

Suture    of    the    parenchyma    after 

stripping  the  capsule 

Special  methods 

Operative  procedures  of  uncertain 

character 


No.caseR. 

^'^-      piive'd. 

Unsuc- 
cessful. 

Relapse. 

14 
24 

110 

10 
10 

47 
~215 

4 
10 

75 

9 
5 

32 

3 
3 

14 

0 
5 

5 

2 
4 

11 

1 
0 

7 
"25" 

5 
5 

8 

0 
0 

2 

13.5 

30 

20 

Deaths. 

0 
2 


0 
0 


The  general  death  rate  is  from  2  to  4  per  cent  in  mixed  operations. 
According  to  the  older  statistics  of  Albarran,  in  374  cases  7  died  within 
four  months  of  operation,  of  which  deaths  4  could  be  attributed  projxirly 
to  the  operative  proa-diirc  alone.  In  88  ]K)T  cent  of  these  cases  pain  was 
cured;  in  14  per  cent  nervous  symptoms  were  partially  cured,  but  in  36  jKir 
cent  no  benefit  was  ex|H^rieneed  in  this  regard.  Edehohls  reports  1  death 
in  50  cases  with  but  2  relapses  in  six  years.  Morris  reports  80  eases  of  his 
own,  with  80  recoveries.  Of  173  miscellaneous  cases,  4.4  per  cent  died  from 
operation  (Tut^ier). 

Important  Anatomy  of  the  Kidney. — As  Kelly  says,  the  lobules  of  the 
kidney  are  more  prominent  and  the  vascular  septa  between  them  more  easily 
seen  when  the  ])elvis  of  the  kidney  is  distended  than  when  collapsed  (Figs. 
1209  and  1210).  The  vascular  supply  of  the  h'flnnj  has  an  important  hear- 
ing, especially  in  conueciion  with  searching,  incviing,  and  sewing  of  the 
organ.  According  to  Broedel,  the  arterial  supply  of  most  of  the  kidneys 
is  from  two  sources — major  and  minor — whidi  are  sei)arated  from  each 
other  by  the  renal  pelvis.    The  major  source  (Figs.  1210  and  1211)  sup- 
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plies  with  blof^d  the  initerior  half  of  the  kidney  and  half  of  tho  posterior 
jiortinn  (  Fi^'s.  I'M  I  jhhI  T^I*^).  The  m  i  no  r  so  fine  sii]}p]ws  tiie  remaining 
posjerior  luilf  of  the  organ.  It  naturally  followfi  litre  tlie  same  as  ul  ihe 
nie<!itin  line  of  the  tonojue  that  the  area  of  anastomosis  between  two  distinct 
arterial  supplies  of  mi  or^an  is  the  area  of  lowest  vascularity  of  the  organ, 
and  therefore  tlie  least  inelined  to  ha?niorrliage  wlien  incised,  and  per  contra 

when  incision  is  made  at  either  side 
of  the  neutral  area  the  lil(»e<lint:  is 
vigorous    and    iji    proiKirtion    to    llie 


\ 


Fig.  1209. 


Fig.  121  n. 


Fig.  1200. — CVoss  se<'finTi  of  kidticy  with  pel\'is  distrtideLl.  Lubules  rlearly  visible, 
Vusciilar  syMtcrus  scMjanited.  Arrow  indicates  iiu'ision  eai^ily  mjiile  into  iielvis 
without  injuring  papilla'.     .1,  Tlio  reiiiil  arti^ry.      W  The  nnml  vein. 

Fici,  12UI — 0«>ss  siM'tuiii  iif  kuinov  in  nonniil  slatp  nf  c'f41aps*».  Tlie  pcKia  iuid  iiifun> 
dilnib  in>|X'a!^  as  a  narrow  slit  at  the  (■mt*^  of  the  organ,  difficult  to  incise  without 
euttinj;  papillan     A.  Ri-nal  artvry.     W  Urn  a  1  vein. 


va>rulMr  supply  of  the  part  invaded.  Iju  L<ir»n  of  the  kidney  in  the  area  of 
major  su|iply  (usually  Ihe  anterior  i^nrfaee)  is  attendinl  with  severe  and 
somelinies  fatal  hLvniorrhage  (Kelly).  The  area  of  low  vasenlarization 
lying  lietween  these  systems  in  the  normal  kidnev  is  only  a  few  milli meters 
in  width  (Fig.  1210).  hut  if  the  kidney  1m?  enlarged  by  distention  of  the 
jK'Ivis  with  flnid.  the  width  of  the  area  may  heeume  2  eentimeters  (J  inch) 
or  more  (Fig.  T^Of*)*  -^  eareful  e.xaniinalinn  of  the  snrfaee  of  the  kidney 
finds  it  divided  intu  irregular  areas  that  ean  In*  felt  with  the  fingers  (bodies 
of  the  pyramids  of  Malpiglii).  hounded  hy  light-colored  deprt»Hsed  lines 
(bases  of  the  eolumBs  of  Bertini),  which  latter  form  on  the  anterior  sur- 
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face    (Fig.    1212)    a    longitudinal    white   line,   called   by   Howard    Kelly 
"  BroedeFs  white  line." 

The  best  course  of  incision  of  the  kidney  is  longitudinally  through  the 
lateral  portions  of  the  posterior  pyramids,  parallel  with  BroedeFs  white  line 
and  also  with  the  posterior  surface  of  the  kidney  (Fig.  1213),  thus  dividing 
the  kidney  so  that  three  fifths  will  be  anterior  to  the  incision  and  two  fifths 
posterior  to  it. 

h 


Fio.  1211. 


Fig.  1212. 


Fig.  121 1. — Cross  section  of  kidney  with  pelvis  distondwl,  showing  arnm^eniont  of  major 
and  minor  arterial  supply,  a.  The  area  of  low  vas<'ularization  betwecMi  the  anterior 
and  the  p)Sterior  arterial  supply,  b.  The  depression  niakinji  border  line  U'tween 
the  anterior  and  the  posterior  row  of  pyramids,  c.  The  longitudinal  column  of  cor- 
tical substance  in  which  the  major  part  of  renal  vessels  pass. 

Fio.  1212. — Cross  section  of  kiihiey  with  pelvis  distended,  showing:  a.  The  "white 
line."  h.  The  correct  line  of  incision,  r.  The  incorrect  line  of  incision,  d.  The 
lat4»ral  cortical  cohimn.  c.  The  major  calyx;  also  the  arrangement  of  the  arterial 
supply  of  the  organ. 

The  Precanlions. — If  (lie  direction  of  incision  of  the  kidney  l)e  not 
guided  by  the  i)()s(crior  surface  of  tiie  organ,  but  rather  by  tiie  notion  of 
the  operator  of  tiie  location  of  tiie  ju'ivis  of  tiie  kidney,  severe  bleeding 
will  follow  (Fig.  TM*^).  hi  about  a  third  of  the  cases  the  arterial  suj)ply 
is  reversed,  tiie  major  suj)ply  being  of  tlic  posterior  instead  of  the  anterior 
part  of  the  kidney.*  h'ril}/  says  tliat  '"  the  incision  should  pass  ])arallel 
to  the  longitudinal  wliite  line,  away  from  it,  and  on  tlu^  si(l(»  of  the  kidney 
where  the  palpating  finger  feels  Ihe  lesser  iiunii)er  of  V(ssels:  in  the  major- 
ity of  cases  on  the  posterior  surface,  but  occasionally  anteriorly." 


*  British  Meiiical  Journal,  February  1,  1902. 
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The  Remarks, — Groups  of  stellate  vessels  may  be  present  instead  of  the 
white  lines.  An  incision  can  be  well  made  at  a  thin  part  of  a  diseased 
kidney.  The  gush  of  water  following  may  expel  a  stone  and  save  the 
trouble  of  searching  for  it.  The  pelvis  of  the  kidney  may  be  irrigated 
through  the  opening,  with  catheter  in  ureter. 


r)  m 

r  J- 


Fig.  1213. — Lateral  view  of  kidney  ronforminj^  with  station  of  kidney  (Fig.  1212)  and 
showing  tl»e  best  line  of  incision  into  tl»e  or^an.  a.  The  best  line  of  incision. 
b,  h,  h.  Tl»e  eolunnis  of  Hertini.  r.  The  posterior  calyx,  d.  The  anterior  calj'x. 
€,  c.  The  lateral  cortical  column  (most  vascular  region). 

Nephrolithotomy. — Xcplirolitholomy  is  the  operation  of  incision  of  the 
kidney  for  the  removal  of  stone. 

The  special  instruments  needed  are  retractors,  spatula?,  a  long  needle 
with  a  handle,  probes,  small  scoops,  small  lithotrity  forceps,  dressing  and 
polypus  and  lithotomy  forcvps  (  Figs.  1 107,  a,  y,  /",//). 

The  kidiu^v  can  be  exposed  by  means  of  a  lumbar  or  an  abdominal  in- 
cision (Figs.  i204,  r208,  and  1101). 

The  Lumbar  Method  of  Operation. — After  thorough  cleansing  of  the 
colon,  and  employment  of  local  antisci)tic  measures,  place  the  patient  on 
the  sound  side  and  expose  the  kidney  (Figs.  ISO-i  and  1208,  a)  as  in  nephro- 
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pcxy  (page  1005).  After  division  of  the  transversal  is  fascia  expose  the  fatty 
capsule  freely  by  wide  retraction  of  the  borders  of  the  divided  tissues;  expose 
the  kidney  by  dividing  and  pushing  aside  the  fatty  capsules;  press  the  kid- 
ney into  the  wound  from  in  front;  introduce  the  finger  between  the  fatty 
capsule  and  the  kidney  at  the  posterior  surface,  and  feel  for  the  presence 
of  stone  while  counter  pressure  is  made  in  front;  examine  the  anterior 
surface,  using  firm  pressure  for  the  purpose;  thrust  the  exploring  needle 
(Fig.  1197,  a)  into  raised  or  indurated  areas  of  the  kidney  to  determine 
the  presence  of  stone.  If  nothing  unusual  be  noted  on  palpation,  the 
exploring  needle  may  be  introduced,  although  the  procedure  is  regarded  by 
Morris  as  being  absurdly  inefficient  and  should  rather  be  superseded  by 
deliberate  incision.  The  pelvis  of  the  kidney  can  be  readily  explored  by 
means  of  a  small  sound  (Fig.  1197,  p)  passed  into  it  through  a  narrow  inci- 
sion made  into  the  calyx  at  the  lower  end  of  the  organ  (Lloyd).  The  metal 
bougie  a  boule  (Fig.  1733)  is  the  better  searcher  for  this  purpose  (Clarke). 
Failing  with  these  means  to  find  a  stone,  make  an  incision  at  the  external 
border  of  the  kidney  (Morris  and  Kelly)  (Fig.  1213),  or  through  the  wall 
of  the  pelvis  itself  (Thornton),  through  either  of  which  examination  of  the 
pelvis  can  be  made  by  the  finger  or  an  instrument.  Incision  at  the  external 
border  is  regarded  as  the  best,  since  the  wound  bleeds  less,  heals  more 
promptly,  and  is  less  liable  to  be  followed  by  a  fistula.  The  situation, 
size,  shape,  and  compactness  of  the  stone  will  determine  the  freedom 
of  removal.  If  a  stone  be  located  in  the  cortical  tissue,  it  should  be 
removed  through  an  opening  made  directly  down  upon  it.  If  it  be  in 
the  pelvis  of  the  kidney  or  at  the  mouth  of  the  ureter,  it  should  be  removed 
through  the  channel  that  leads  to  the  discovery,  if  practicable,  otherwise 
through  a  short  incision  into  the  pelvis  at  the  posterior  wall,  made  cau- 
tiously with  a  sharp  knife.  Limited  incision  with  a  narrow  tenotome 
(Fig.  1197,  a),  followed  by  digital  or  instrumental  dilatation  and  rupture, 
affords  the  safest  means  of  gaining  access  to  a  stone.  The  stretched  and 
ruptured  tissue  bleeds  comparatively  little  and  heals  promptly,  and  the 
])r(»senee  of  the  finger  in  the  opening  reduces  the  amount  of  hapmorrhage 
to  a  minimum.  The  st(me  is  removed  with  the  finger,  aided  by  scoops, 
forceps  (Fig.  1197,  f,  //,  ;),  etc.  If  it  be  large,  hard,  or  irregular,  it 
should  be  broken  and  removed  piecemeal,  rememl)ering  that  it  is  better  to 
spoil  a  good  s})ecinien  than  to  damage  a  kidney  in  endeavoring  to  pre- 
serve the  specimen.  Stones  surrounded  by  sui)purating  j)roce8ses  are 
more  easily  removed  tlian  those  that  are  not,  and  the  removal  should  be 
attended  with  antiseptic  doucliing.  The  presence  of  stone  at  the  o])ening 
of  the  ureter  or  farther  along  in  the  tube  should  be  carefully  determined 
by  the  finger  and  proi)e.  Tlu*  removal  of  a  stone  from  the  oj)ening  of 
the  ureter  recjuires  skill  and  patience  to  secure  the  best  outcome.  The 
parts  should  he  tlioroiiglily  cleansed  after  removal  of  the  stone,  especially  if 
purulent  processes  have  been  i)resent.  In  the  absence  of  infective  kidney 
changes  the  incisions  of  the  kidney  can  he  closed  with  fine  catgut  and  the 
abdominal  wound  closed  completely  in  the  usual  manner;  in  their  presence, 
however,  closure  of  the  ki<lney  wounds  should  1k»  omitted.  Where  infection 
exists,  the  introduction  of  a  rubber  drainage  tube  behind  the  kidney,  the 
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plies  witti  hUmd  the  nntrrtor  lialf  of  the  kidiM-v  and  half  of  iho  posterior 
|itirtioii  (  Fi^'H.  1*^11  ami  l'^12).  The  minor  son ne  »u\}i)\i(ii>  the  ronminirig 
posti'rior  half  nC  the  orgjiii.  It  luitunilly  fulluws  hero  the  ^ame  as  at  the 
inedinu  line  of  tlio  tongue  that  the  area  of  anastomosis  between  two  distinet 
artfTinl  supplies  of  an  or^au  is  tlie  urea  of  lowest  vasenlarity  of  the  organ, 
and  ilu'ivfore  llie  lt\^ist  inelined  to  hternorrhap?  when  incised,  and  pf*r  couira 

%vhen  ineision  is  made  at  eitlier  side 
of  the  mnitral  area  the  bleeding  its 
vigorous    and    in    proportion    to    the 


\ 
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1209, 


Fig.  1210. 


Fig.  1209, — (><>«»  setlioii  tif  kidaey  with  pelvis  distended.  Ixihiik's  clearly  visible, 
Vas<*ul«r  s^ysttMiis  s<'narat*nl.  Am^w  indit^ates  iiirisinn  piisily  nuide  into  pehis 
without  iujuriiig  pn|>ill;j\     A,  The  renal  arter>'.     V .  Tlie  renal  vein. 

Fro.  1210. — (?ros8  sertiou  of  kidney  in  normal  stntf  of  eollapse.  The  pelvis  and  infun- 
diliula  :iiipf'arh  t\s-  a  narrow  slit  at  the  eenter  (if  the  or^an,  difficult  to  incise  without 
cutting  i>apilhe.     J.  Renal  iirterv.     V,  HenaJ  vein. 


vaseular  su|i|i1y  of  tlie  part  invaiTed.  Ineisi^m  of  tlu'  kidney  in  the  area  of 
major  supply  (usually  the  anterior  surface)  is  attendetl  with  sevi^re  iind 
sometimes  fatal  haemorrhage  (Kelly).  The  area  of  low  vaseiihirization 
lying  betwt*en  these  systems  in  the  normal  kidney  is  only  a  few  millimeters 
in  width  (Fig.  1210),  hut  if  the  kiflney  be  enlarged  by  distention  of  tlie 
pelvis  with  tloid.  the  width  of  the*  area  may  heconie  2  centimeters  (J  inch) 
or  more  (Fig.  \'l^\'^).  A  careful  examinaliori  (>f  the  surfaee  of  the  kidiu'y 
finds  it  divided  into  irreguhir  areas  that  can  he  felt  with  the  lingers  (bodies 
of  the  pyramids  of  ilalpighi),  honnde*!  hy  ligbt-eolored  deprej^sed  lines 
(basea  of  the  eolunins  of  Bertini),  which  latter  form  on  the  anterior  sur- 
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face    (Fig.    1212)    a    longitudinal   white    line,   called   by   Howard    Kelly 
"  Broedel's  white  line." 

The  best  course  of  incision  of  tlie  kidney  is  longitudinally  through  the 
lateral  portions  of  the  posterior  pyramids,  parallel  with  BroedeFs  white  line 
and  also  with  the  posterior  surface  of  the  kidney  (Fig.  1213),  thus  dividing 
the  kidney  so  that  three  fifths  will  be  anterior  to  the  incision  and  two  fifths 
posterior  to  it. 

h 


Fkj.  1211. 


Fig.  1212. 


Fig.  1211. — Cro.ss  section  of  kidney  with  p(»lvi.s  dist<^nded.  sliowinjr  arninj^onient  of  major 
and  minor  arterial  stipply.  a.  The  area  of  low  va.scularization  l)etw(H'n  the  anterior 
and  tlic  p>steri()r  arterial  supply,  h.  The  depres-sion  makinj^  border  line  l)etwt»en 
the  an  tenor  and  the  posterior  row  of  pyramids,  r.  The  lonptudinal  eolunm  of  cor- 
tical substance  in  winch  tlie  major  part  of  renal  vesst»ls  pass. 

Fio.  1212. — Cross  section  of  kidney  with  pelvis  distended,  sliowinj;:  a.  The  "white 
line."  h.  The  correct  line  of  mcision.  c.  The  incorrect  line  t)f  incision,  d.  The 
laU»ral  cortical  column,  c.  The  major  calyx;  also  the  arrangement  of  the  arterial 
supply  of  the  orjjan. 

The  Preraufiofifi. — If  the  direction  of  incision  of  the  kidney  Im?  not 
guided  by  the  posterior  surface  of  the  organ,  but  rather  by  the  notion  of 
tin*  operator  of  tlic  location  of  the  ju'lvis  of  the  kidney,  severe  bleeding 
will  follow  (Fig.  TM'vM.  In  a])(>iit  a  third  (d'  the  cases  the  arterial  supply 
is  reversed,  tlu^  major  suj>j)ly  biMug  of  the  posterior  instead  of  the  anterior 
part  of  the  kidney.*  h'rJI}/  says  that  **  the  incision  should  pass  ])arallel 
to  the  longitudinal  wliite  line,  away  from  it,  and  on  the  side  of  the  kidney 
where  the  ])alpating  finger  feels  the  lesser  inimher  of  vessiOs;  in  the  major- 
ity of  cases  on  the  ])osterior  siirfacc',  but  occasionally  anteriorly." 


*  liritish  M(Hlical  Journal,  February  1,  1902. 
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sequent  removal  of  the  bone  when  necessary.  Whvn  either  examination  of 
ihe  ureter  or  of  tlie  lower  piirt  of  the  kidnev,  or  pt^s.^tbly  tlie  control  of  ilei^p 
lui^morrhage,  is  detnauded,  the  ioeision  is  extended  farther  downward  in  a 
curved  manner  toward  Poupart'e  ligament,  then  inw^ard,  parallel  to  and  an 
inch  above  it  as  eireunistances  sngges^t  {«,  b).  The  l>leediug  points  are 
eaught  and  tied  a^^  the  incision  is  deepened.  Approach  carefully  and  divide 
at  iirst  a  limited  portion  of  the  transversal  is  faseia  cautiously,  avoiding  the 
colon,  which  fre([uently  bulges  into  the  wound ;  draw  aside  the  borders  of 

the  wound  with  broad  retractors, 
being  sure  to  include  the  colon; 
pass  the  fu  re  finger  behind  the 
loose  covering  of  tlie  kidney  and 
press  the  structures  forward ; 
seize  and  drag  into  the  wound  a 
portion  of  this  covering  with  two 
pairs  of  long  forceps,  and  snip 
the  tissue  l>elween  them  with 
scissors;  note  the  prompt  ap- 
pearance of  the  fine  yellow  fat 
wliich  closely  invests  the  kidney; 
pass  into  the  opening  made  by 
the  scissors  first  one  then  the 
other  index  finger;  draw  aside 
and  carefully  detach  the  fatty 
tissue  from  the  posterior  surface 
of  the  kidney  with  the  fingers; 
palpate  the  pelvis  and  the  upper 
[>Mrt  of  the  ureter  to  detect  the 
presence  of  calculi,  and  prevent 
with  the  finger  the  entrance,  if 
possible,  of  any  calculus  into  the 
ureter  that  might  occur  as  a  re- 
sult of  the  further  manipulation 
of  the  organ;  free  the  kidney  at  all  aspects  from  its  fatty  enviroonient  and 
raise  it,  if  practicable,  freely  out  of  the  w^ound;  seize  the  organ  with  the 
thumb  and  finger  so  as  to  steady  it,  and  compress  the  pedicle  to  control 
bleeding  while  making  an  incision  into  the  kidney  along  the  convex  bor- 
der; introduce  through  the  incision  intci  the  kidney  the  right  index  finger, 
and  examine  carefully  the  interior  for  stone;  remove  through  the  o^x^n- 
ing  hy  nutans  of  forceps  any  calculi  that  may  be  discovered,  cautiously 
enlarging  the  ojiening  by  stretching  or  cutting,  so  as  to  permit  the 
esca|X'  without  needless  laceration  of  the  tissue;  press  upward,  if  possi- 
ble, into  the  pelvis  any  stone  lodged  in  the  upper  end  of  the  ureter,  and 
remove  it  through  an  incision  radiating  from  the  hilum  down  upon  any 
other  cak^ulns  that  may  be  present  in  the  sound  kidney;  make  the  inci- 
sion in  pouched  and  atro]>hied  portions  of  the  kidney,  extending  from 
the  primary  opening  in  the  direction  Ixtst  intended  to  facilitate  a  prompt 
and  secure  removal  of  either  simple,  multiple,  or  branching  calculi ;  explore 


Fio.  1214. — A  line  of  approarh  to  tbi*  kidney 
and  viR-ter,  Morris's  niethcxt.  a,  d.  Primary 
iijcUiorK    a,  b,  jind  c,  d,  Secondar>'  incisions. 
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pexy  (page  1005).  After  division  of  the  transversalis  fascia  expose  the  fatty 
capsule  freely  by  wide  retraction  of  the  borders  of  the  divided  tissues ;  expose 
the  kidney  by  dividing  and  pushing  aside  the  fatty  capsules;  press  the  kid- 
ney into  the  wound  from  in  front;  introduce  the  finger  between  the  fatty 
capsule  and  the  kidney  at  the  posterior  surface,  and  feel  for  the  presence 
of  stone  while  counter  pressure  is  made  in  front;  examine  the  anterior 
surface,  using  firm  pressure  for  the  purpose;  thrust  the  exploring  needle 
(Fig.  1197,  a)  into  raised  or  indurated  areas  of  the  kidney  to  determine 
the  presence  of  stone.  If  nothing  unusual  be  noted  on  palpation,  the 
exploring  needle  may  be  introduced,  although  the  procedure  is  regarded  by 
Morris  as  being  absurdly  inefficient  and  should  rather  be  superseded  by 
deliberate  incision.  The  pelvis  of  the  kidney  can  be  readily  explored  by 
means  of  a  small  sound  (Fig.  1197,  p)  passed  into  it  through  a  narrow  inci- 
sion made  into  the  calyx  at  the  lower  end  of  the  organ  (Lloyd).  The  metal 
bougie  a  boule  (Fig.  1733)  is  the  better  searcher  for  this  purpose  (Clarke). 
Failing  with  these  means  to  find  a  stone,  make  an  incision  at  the  external 
border  of  the  kidney  (Morris  and  Kelly)  (Fig.  1213),  or  through  the  wall 
of  the  pelvis  itself  (Thornton),  through  either  of  which  examination  of  the 
pelvis  can  be  made  by  the  finger  or  an  instrument.  Incision  at  the  external 
border  is  regarded  as  the  best,  since  the  wound  bleeds  less,  heals  more 
promptly,  and  is  less  liable  to  be  followed  by  a  fistula.  The  situation, 
size,  shape,  and  compactness  of  the  stone  will  determine  the  freedom 
of  removal.  If  a  stone  be  located  in  the  cortical  tissue,  it  should  be 
removed  through  an  opening  made  directly  down  upon  it.  If  it  be  in 
the  pelvis  of  the  kidney  or  at  the  mouth  of  the  ureter,  it  should  be  removed 
through  the  channel  that  leads  to  the  discovery,  if  practicable,  otherwise 
through  a  short  incision  into  the  pelvis  at  the  posterior  wall,  made  cau- 
tiously with  a  sharp  knife.  Limited  incision  with  a  narrow  tenotome 
(Fig.  1197,  a),  followed  by  digital  or  instrumental  dilatation  and  rupture, 
affords  the  safest  means  of  gaining  access  to  a  stone.  The  stretched  and 
ruptured  tissue  bleeds  comparatively  little  and  heals  promptly,  and  the 
presence  of  the  fin<rer  in  the  opening  reduces  the  amount  of  luemorrhage 
to  a  mininmm.  The  stone  is  removed  with  the  finger,  aided  by  scoops, 
forceps  (Fig.  1197,  f,  //,  ;),  etc.  If  it  be  large,  hard,  or  irregular,  it 
.«jhould  be  broken  and  removed  ])iecemeal,  rememl)ering  that  it  is  better  to 
spoil  a  good  s])ecinien  than  to  damage  a  kidney  in  endeavoring  to  pre- 
serve the  specimen.  Stones  surrounded  by  suppurating  processes  are 
more  easily  removed  than  those  that  are  not,  and  the  removal  should  be 
attended  with  antiseptic  douching.  The  presence  of  stone  at  the  opening 
of  the  ureter  or  farther  along  in  the  tube  should  be  carefully  determined 
by  the  finger  and  probe.  Thv  removal  of  a  stone  from  the  opening  of 
the  ureter  requires  skill  and  paticMice  to  secure  the  best  outcome.  The 
parts  should  be  thoroughly  cleansed  after  removal  of  the  stone,  esj)ecially  if 
purulent  processes  have  been  present.  In  the  absence  of  infective  kidney 
changes  the  incisions  of  the  kidney  can  be  closed  with  fine  catgut  and  the 
abdominal  wound  closed  coniph'tely  in  the  usual  manner;  in  their  presence, 
however,  closure  of  the  kidney  wounds  should  1h»  omitted.  Where  infection 
exists,  the  introduction  of  a  rubber  drainage  tube  hehind  the  kidney,  the 
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NapliTotomy. — Xophrotoniy  ecniHii^t^  in  cuttiiiir  inhi  tho  kiilney  a  greater 
or  Irssur  deplli  for  the  removal  of  calculi,  tumors,  iluid  aecuumlatiou.  and 
for  the  reliuf  or  nephralgia,  etc. 

The  Opemiion. — Place  the  patient  ub  for  Bephrolithotomy;  uiake  the 
lumbar  incision  (Figs.  1204,  12(KS}  us  in  this  o|x^ratiim  in  the  absence  of 
redness  and  tlnctuation.  If  either  be  present,  make  the  incision  at  the  sitt? 
of  the  most  ]>rono\inc<Kl  redness  or  fiuctuation.  ExjK)se  the  kidney  and 
explore  suspicions  points  fount!  at  any  aspect  of  the  organ  with  a  groove«l 
needle:  incise  with  a  knife  and  remove  with  the  finger  or  a  scoop  pus  col- 
lections, examining  carefully  for  calculi  and  communieating  jihscesses;  flush 
the  kidney  with  a  hot  antiseptic  solution;  introikicc  a  rnbht'r  drainage  tube 
as  far  as,  and  sometimes  into  the  kidney,  if  extensive  disease  Ix*  present; 
close  the  external  o]>ening  around  the  tube  by  sewing  and  fasten  the  tube  iu 
place:  wash  the  wound  tlirough  the  tube  fre<|uently  with  antiseptic  tluid 
anrl  shorten  the  tube  as  healing  progresses.  If  the  ojieration  be  for  hydatid 
or  other  cysts»  !iydrone[)hrosis,  pyonephrosis,  etc.,  the  incision  is  made  at  the 
usual  site,  and,  as  the  dissection  advanti^s,  notable  thinning  of  the  respective 
structures  is  seen  to  have  taken  place,  the  fatty  portion  particuUirly  being 
much  condensed  and  tiiinnctt  and  fierhaps  adherent  in  places  to  the  kidney. 
Especially  is  this  true  if  much  distention  has  occurred,  if  a  cyst  lie  pres- 
ent, expose  the  sac,  make  a  small  incision  into  it  with  a  knife  or  empty  it  by 
aspiration;  grasp  with  forci:*ps  and  draw  outward  the  relaxing  borders  of  the 
sac  and  sew  them  to  the  deep  tissues  of  the  abdominal  wound  or,  if  possi- 
bh',  to  the  cutaneous  borders;  examine  the  cyst  cavity  with  the  finger  for 
eontignoos  cysts;  introdnce  a  large  drainage  tuk^  into  the  wonnd,  close  the 
borders  of  the  incision  armind  it  by  sewing,  and  dress  the  wonnd  as  Ix^fore. 
Cleanse  the  wound  through  the  tnbe  occasionally  and  apply  abundant  anti- 
s<*ptic  dressing. 

The  Ucfitfirlcs. — If  pyonephrosis  or  hydronephrosis  be  encountered,  due 
to  tjhstruetioji  of  the  ureter,  the  obstrnetiou  should  be  removed  if  prac- 
ticabk\  through  an  incision  made  along  the  convex  border  of  the  kidney, 
searching  the  pelvis  T*itb  the  finger  for  calculi  and  removing  them  when 
found.  If  due  to  obstruction  from  stricture,  the  course  of  action  noted 
for  stricture  of  the  ureter  (i>age  10T4}  can  be  practiced,  ami  the  wound 
treated  as  in  the  pix^sence  of  pns  from  other  causes.  Failing  in  the  re- 
moval of  the  obstruction  by  other  operative  methods,  either  a  pennant*nt 
fistula  must  be  anticipated  or  the  kidney  removed  at  once.  In  instancies 
of  perincfrhritic  suppuration  attended  with  induration  of  the  fatty  caj^sule 
and  contiguous  structures,  one  often  linds  it  difficult  to  distinguish  the  kid- 
ney from  its  diseased  environments^  and  serious  doubts  often  arise  regard- 
ing the  pro|)er  course  to  pursue  in  such  cases.  Free  incision  only,  to  deter- 
mine the  degree'  of  disease  of  the  organ,  will  point  out  the  course  of  action. 
Also  com]>aratively  innocent  appearing  perirenal  tissues  may  harlwir  a 
kidney  incapacitated  from  disease.  In  both  instances  the  kidney  should 
be  exposed  and  if  possible  brought  into  the  wound  for  examination.  In 
some  eases,  however,  the  extended  adhesions  to  contiguous  structures 
make  this  step  impossible,  and  the  question  then  of  nephrotomy  or  nephn^e- 
tomy  without  exposure  of  the  organ  arises.     We  are  familiar  with  an  in- 
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stance  in  which  the  diaphragm  wag  torn  in  the  efforts  to  dislodge  a 
kidney  thus  imprisoned.  The  patient  recovered.  The  organ  should  he  in- 
cised at  the  thinnest  parts  (preferably  on  convex  borders),  thoroughly 
cleansed,  the  septa  ruptured,  thus  enabling  one  to  thoroughly  drain  it  and 
estimate  the  extent  of  the  disease  with  the  view  to  its  removal.  The  extent 
of  the  infection  will  quite  likely  forbid  sewing,  but  will  enjoin  thorough 
and  frequent  cleansing  and  effective  drainage.  In  fleshy  persons  or  those 
with  a  narrow  ileo-costal  space  or  with  a  thickened  and  greatly  indurated 
capsule,  subperiosteal  resection  (page  1029)  of  parts  of  the  lower  ribs  may 
be  needed  to  permit  of  approach  and  manipulation  of  the  kidney.  Haemor- 
rhage from  incision  in  these  cases  may  be  so  severe  as  to  resist  all  ordinary 
efforts  of  arrest,  requiring  for  rescue  removal  of  the  kidney,  which  under 
the  difficult  conditions  may  result  in  the  loss  of  life. 

The  kidney  itself  may  form  part  of  the  walls  of  a  large  abscess  in 
the  lumbar  region.  If  the  kidney  be  much  enlarged,  the  lumbar  incision 
should  be  placed  farther  forward  than  usual  at  the  outset  or  carried  in  that 
direction  afterward.  A  movable  kidney  should  be  held  firmly  while  being 
opened  if  pus  is  present ;  if  cysts  only  are  present,  this  manoeuvre  is  of  less 
importance.  In  either  instance  a  movable  kidney  should  be  anchored  to 
the  borders  of  the  wound,  to  secure  proper  retention  there  during  recovery 
and  afterward. 

The  haemorrhage  attending  incisions  of  the  kidney  can  be  controlled  by 
pressure  made  on  the  pedicle  of  the  exposed  organ.  Alternate  superficial 
and  deep  sutures  are  admirably  adapted  to  secure  closure  of  the  incisions. 

Tuberculous  collections  in  a  kidney  should  be  scraped  away,  and  perhaps 
sometimes  cut  away  along  with  a  surrounding  portion  of  the  kidney,  in  a 
wedge-shaped  manner. 

The  Precautions. — Avoid  cutting  the  sheath  of  the  erector  spinae. 
Divide  the  outer  border  of  the  quadratus  lumborum  if  it  be  unusually  wide 
and  cause  interference  with  the  field  of  operation.  In  all  diseases  of  a 
kidney  suggesting  removal,  become  acquainted  with  the  condition  of  the 
opposite  kidney  before  making  the  attempt.  If  anuria  follow  operation 
on  one  kidney,  examine  the  other  to  note  if  the  cause  be  not  due  to  obstruc- 
tion of  the  ureter  in  its  course  or  in  the  pelvis  of  the  kidney  from  calculus. 
In  such  cases  prompt  r(»moval  should  Ih»  effected. 

If  the  kidney  l)e  mobile,  careful  action  is  essential  or  the  peritoneal 
cavity  will  he  involved.  The  breaking  down  of  partitions  between  con- 
tiguous cavities  in  the  kidney  should  be  avoided,  if  possible,  as  sc»vere 
bleeding  is  liable  to  occur  from  the  vessels  in  the  partitions,  esjK^cially 
in  tulKTCiilous  and  suppurative  processes.  The  surface  of  the  kidney 
should  be  examined  carefully  after  evacuation  of  a  perinephritic  abswss  for 
tho  ])resence  of  small  abscesses  or  other  circumscribed  disease  of  the  organ. 
Large  drainaire  tubes  and  frequent  cleansing  are  retpiired  in  suppurative 
kidney  changes  to  secure  cleanliness  and  avoid  sepsis.  Drainage  tubes 
should  1x3  introduced  into  the  kidney  with  care,  as  they  frequently  cause 
pain. 

Ransohoff  expresses  the  following  conclusions  regarding  operation  for 
renal  calculus:  "1.  An  absolute  diagnosis  of  stone  can  not  be  made.     2. 
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Nophrolithotomies  may  Ix?  ilividod  into  those  of  neeesBity  ami  tlios^o  of 
dicjice.  la  anuria  and  prof  use  ha-rualuria  dehiy  is  fatixl,  3.  Tyuria  ami 
fnicToscopieal  lia.4iiaturia,  as  iudieatioiis  of  beginning  destructive  changes, 
are  positive  indications  for  ojxjrative  exploration.  4.  The  obliqne  incision 
is  to  be  preferred  for  the  ease  witli  which  it  permits  the  exploration  of 
the  entire  kidney.  5.  Acupuncture  is  not  to  lye  relied  upon.  fj.  Incision 
should  be  made  along  the  convex  border  and  only  when  the  circulation  is 
controlled  by  digital  compression.  7,  Incisions  into  the  pelvis  for  explora- 
tion  and  for  removal  of  a  stone  are  to  be  avoided.  8.  I'riniary  nephrectomy 
for  stone  should  Ix'  reserved  for  extreme  eases.  0.  Primary  union  by 
suture,  wlierc  possible,  itudvcs  nejihrolithotomy  an  ideal  operiition.  10. 
Tight  packing  of  the  kidney  wound  and  perirenal  spaci^  endangers  the 
nerve  supply  of  the  colon.  11.  Ncphrorrhaphy  r^hould  form  tlie  closing 
act  of  every  operation  which  has  seriously  disturtx^d  the  relations  of  the 
kidneys/'' 

The  Splitting  of  the  Capsule  of  the  Kidney. — In  tins  procedure  tl^^ 
kidney  is  exposed  the  same  as  for  nephropexy  and  the  capsule  only  is  incijsed 
along  the  convex  border  with  the  idea  of  lessening  the  intra-rena!  presanre 
or  otherwise  exercising  an  effect  not  yet  fully  comprehended.  This  prac- 
tice has  proved  beneficial  and  even  curative  in  instances  of  severe  and  other- 
wise ininiciable  nephraUjia.  Tlie  pains  of  congestion  of  an  inflammatory 
or  of  an  obslructive  nature,  esi>ecially  in  the  latter  instance  when  due  to 
kinkii^g  of  the  pedicle  of  the  kidney  from  rotation  of  the  organ,  are  re- 
lieved. In  these  cases  nephrop-xy  is  both  preventive  and  curative.  Kenal 
tension  in  albuminuria  nmy  he  relicvLKl  by  puncturing  the  cjipsule  in  several 
pbK\*s  (Harrison).  The  relief  following  o|^)eration  in  fallacious  cases  sug- 
gested the  merit  of  this  practice. 

Nephrotresis  (^lorris). — ^In  ncphrotresis  (nephrostomy)  n  urinary 
fistula  is  established  hefwwn  the  kidney  and  an<jther  part  of  tiie  human 
system.  Two  varieties  of  this  procedure  are  recognissed;  the  htmbar  and 
the  ahdomina!  or  transperitoneal  methods  of  practice. 

The  Lumbar  MethiKL — In  this  plan  of  practice  the  incision  ia  made  the 
same  as  for  nephrotomy  and  nephrolithotomy  an<l  the  kidney  is  exposed, 

the  kUneij  be  not  dihled  but  perhaps  enlarged  and  cougi^sted  as  from 

ite  interference  wUh  the  exit  of  urine  from  the  organ,  dependefit,  f"r 
•"Instance,  on  calculus  impaction,  the  explorative  incision  should  be  made 
along  the  convex  border  of  the  organ,  permitting  the  escape  of  thiid  from 
the  fjclvis  of  the  viscus  and  also  the  intrmluction  <if  the  finger  for  explora- 
tive purposes.  After  the  arrest  of  luemorrhagc,  if  the  obstruction  can  not 
bo  removed  at  this  time,  sew  the  cut  borders  of  the  kidney  to  those  of  the 
lundiar  wound,  remembering  to  attach  them  to  the  deep  layers  if  for  tern- 
pnrarv.  and  to  Ww  integumentary  layer,  if  for  permanent  ap])osition.  Close 
the  hmibar  wound  except  at  the  part  corresponding  to  the  attachments  of 
the  kidney. 

If  the  kidney  be  dUalrd,  the  posterior  surface  should  be  opened  into  the 
pplvis  of  the  kidney  and  the  partitions  between  isolated  co|h»ctions  of  fluid 
broken  through  or  divided  and  made  to  communicate  freely  with  each 
other;  also,  it  should  be  determined  if  the  upper  ureteral  orifice  be  free  by 
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means  of  a  sound  or  proW.  The  borders  of  the  incised  kidney  are  then 
vniiled,  and  the  woimd  is  treated  as  in  the  preeetling  instance. 

The  Abdominal  Method. — The  abdominal  method  is  praetieed  wlien  the 
tumor  has  a  free  contact  with  the  abdominal  wall,  enahlinjjc  one  to  safely 
establish  a  sinus  at  the  ])oint  of  contaet,  or  when  for  some  reason  the  lumbar 
route  is  not  feasible.  The  incision  in  the  abdominal  method  is  made  over 
the  site  of  the  greatest  prominence  if  practieable.  preferably  through  the 
median  or  the  semilunar  line  or  the  fibers  of  the  rectus.  If  adhesions  have 
already  taken  place  the  opening  may  be  made  at  once;  if  not,  push  aside 
the  intestines  with  gauze,  divide  for  tw^o  inches  the  peritunicinn,  and  raise 
it  oil  the  tumor  ami  sew  its  borders  to  those  of  the  parietal  peritonaeum,  thus 
excluding  from  the  peritoneal  cavity  the  ofx^rative  field.  Incise  the  tumor, 
discharge  its  contents,  cleanse  tlie  wouml.  and  sew  the  Iwrders  of  the  renal 
incision  to  those  of  the  ahdominah  Cleanliness,  thorough  drainage,  and, 
when  practicable,  the  removal  of  the  obstructing  cause  should  be  secured. 

The  Remarks. — An  abdominal  operation  is  objectionable  when  it  inter- 
fertjs  with  subsequent  operative  practice  in  this  region;  when  possible, 
ureteral  anastomosis  ought  to  supersede  neplirotresis,  thus  substituting  a 
lesser  for  a  great  aflliction.  Exceeding  care  is  need  f id  to  obviate  the  decided 
annoyance  that  attends  urinary  lisUila\  al-o  to  limit  the  danger  of  iufectioD. 

The  Excision  of  a  Tenninal  Part  of  One  or  More  of  the  Lower  Ribs.— 
P\>r  I  he  pur{>ose  of  greater  freed*  >nt  of  mauiimlation  and  ins  pert  ion  in  con- 
nection with  operations  oo  especially  the  kidney,  the  liver,  and  spleen  this 
operation  is  so  often  practiced  as  to  re<iuire  at  this  time  that  something 
especially  directed  to  the  manner  of  procedure  l>e  stated.  Sufficient  of  the 
terminal  ends  of  the  twelfth,  the  eleventh,  sometimes  of  the  tenth  and  the 
ninth  ribs,  are  removed  for  the  purposes  stated  above. 

The  Operation. — Make  upward  from  the  ileo-iostal  incision  already 
formed  to  the  rib  under  attenlion  a  vertical  incision;  rctlect  upward  the 
flap  sufficiently  to  bring  this  portion  of  rib  into  the  field  of  operation;  divide 
dfiwn  to  the  bone  in  its  long  axis  the  superimposed  tissues  and  the  perios- 
li'um  the  ref[uisite  di.*^ lance;  strip  ofT  the  periosteum  with  a  strongly  curved 
periosteotome  from  the  exposed  portion  and  resect  it  with  saw  or  sharp  for- 
CQ\)S.  The  procedure  is  simple,  retiuiring  only  ordinary  caution  to  prevent 
involvement  of  the  pleura. 

llie  HesuUs. — In  nephrotoiny  the  general  death  rate  is  about  20  per 
cent.  In  calculus  pyelitis  the  deatli  rate  is  almut  43  per  cent;  hydro- 
nephrosis, AG  per  cent ;  for  other  causes  a  much  less  per  cent.  Later  results 
show  some  improvement. 

Nephrectomy.— Xephreetomy  consists  in  the  removal  of  the  whole  or 
a  part  of  the  kidney  for  cure  of  tumor,  fistula*,  and  those  conditions  not 
relieved  by  the  preceding  kidnev  ojHTations.  Lumbar  and  alidommal  neph- 
rectomy indicate  the  routes  of  entrv  to  the  kidney,  complete  and  parlwl 
nephrectomy  explain  the  limit  of  the  removal  of  kidney  substance. 

Before  attempting  the  removal  of  a  kidney  for  disca.^e,  the  ascertaining 

of  the  presence  and  condition  of  its  fellow  is  nuinifest!y  important.    It  is 

estimated  thai  in  one  in  fo\n'  thousand  persons  a  solitary  kidney  is  present. 

The  knowledge  gained  by  physical  examination  and  the  known  relation  of 
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certain  diseases  to  the  kidneys^  cnmbinud  with  catheterization  of  the  ureters, 
cvt^toseopy,  and  the  X  ray  are  muani*  of  determining  the  comparative  con- 
dition of  the  orgaii!?  before  operation  (page  1083).  The  examination  of  the 
kidney  through  an  abdominal  inclusion  with  the  hand  is  not  an  uncommon 
practice?.  The  patient  should  W  thoroughly  prepared  fjy  therapeutic  means 
and  in  an  a-^eiitie  manner  for  the  operation  of  nephrectomy. 

Lumbar  Nephrectomy. — The  line  of  inei^^ion  in  this  operation  is  varied, 
according  to  the  deiuajids  of  the  cane  and  the  fancy  of  the  operator.  If  the 
kuhtc}/  be  but  sliyhili/  ettlarfjed  and  not  adherent,  a  single  oblique  incision, 
beginning  at  the  outer  Iwrdcr  of  the  erector  spina^  an  inch  below  the  last  rib 
and  going  forward  and  downward  to  the  iliac  crest,  and  even  curving  for- 
ward above  the  crest,  if  greater  room  be  needed,  affords  an  admirable  method 


Fio»  1215. — The  operation  of  n('[)hre<'tomy,  kidney  lying  outside,    a\  Renal  artery, 
a,  Sybtiidiiin^  reiiiil  arterv.     h.  Renal  vein.     c.  Ureter. 


of  approach  (Figs.  1504  and  rn4:).  //  fhe  kidney  he  of  large  size  and 
much  adherent,  considerable  room  will  Ix*  needed  for  its  removal.  In  this 
case  the  oblique  prinmry  incision  is  made  first,  and  supplemented  thereafter 
by  either  a  superior,  middle,  or  inferior  transverse  incision,  according  to  the 
demanded  of  the  operation  as  based  on  the  examination  of  the  kidney 
nuide  through  the  prinmry  incision.  In  neither  instances  however,  is  the 
lK?ritonanim  purposely  involved  in  the  incision. 

The  Operation, — Cleanse  the  field  of  operation  and  place  the  patient 
(Fig.  1198)  so  as  to  expose  the  wound  to  a  good  light;  make  the  oblique 
incision  already  mentioned,  dividing  the  tissues  successively  down  to  the 
kidney,  if  practicalde;  examine  to  ascertain  the  condition  of  the  parts  with 
the  hand  introduced  into  the  incision ;  make,  if  needed,  the  necessary 
8U]>plenientary  transverse  incision  at  the  point  best  intended  to  facilitate 
the  examination  and  removal  of  the  organ ;  draw  the  borders  of  the  wound 
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well  asunder  and  arrest  haemorrhage;  with  care  enucleate  the  kidney  from 
the  fatty  capsule,  if  advisable,  by  means  of  the  finger  or  a  blunt  dissector; 
if  not,  separate  the  fatty  capsule,  together  with  the  kidney,  from  the  sur- 
rounding tissues:  push  the  kidney  into  the  wound  as  far  as  practicable  by 
abdominal  pressure,  and  define  the  pedicle;  with  care  isolate  the  pedicle 
as  much  as  possible;  raise  the  kidney  from  its  bed  and  bring  it  outside 
the  wound  (Fig.  1215),  if  feasible,  and  cause  it  to  be  held  steadily, 
without  traction,  by  an  assistant;  note  the  pulsation  of  the  renal  artery, 
and  with  it  as  a  guide  isolate  the  ureter  and  vessels  from  each  other;  tie 
firmly  en  ma^se  the  vessels  with  a  strong  silk  ligature  carried  into  posi- 
tion by  means  of  a  large  aneurism  needle  or  ligature  carrier  (Fig.  1197) ; 
isolate  and  catch  the  ureter  with  forceps;  sever  the  pedicle  at  a  safe  dis- 
tance from  the  ligature  with  scissors;  cut  off  the  ureter  and  remove  the 
kidney  mass. 

The  Treatment  of  the  Pedicle. — The  vessels  may  be  tied  in  two  or  three 
bundles,  or,  as  remarked,  en  masse.  The  latter  plan  is  often  employed,  and 
by  some  the  results  are  regarded  as  better  than  when  the  vessels  are  isolated 
and  tied  independently,  as  secondary  haemorrhage  with  independent  tying 
appears  to  be  more  commonly  associated.  A  ligature  applied  at  either  side 
of  the  line  of  the  proposed  division  of  the  pedicle  is  serviceable.  The  appli- 
cation of  a  strong  clamp  to  the  outer  limit  of  the  pedicle  is  highly  com- 
mendable, especially  when  a  danger  of  the  escape  of  infecting  products  from 
the  kidney  pelvis  may  follow  the  division  of  the  pedicle.  In  fact,  the 
clamp  is  often  employed  in  lieu  of  the  ligature,  and  in  the  great  majority  of 
instances  it  meets  satisfactorily  the  demands,  though  an  occasional  second- 
ary htemorrhage  serves  to  admonish  the  surgeon  of  the  dangerous  uncer- 
tainty attending  its  use.  It  is  sometimes  quite  impossible,  at  first,  to  form 
a  pedicle  at  a  safe  distance  from  the  vena  cava,  when  a  long,  strong  liga- 
ture is  carried  around  the  base  of  the  growth  by  means  of  an  aneurism 
n(H?dle  and  drawn  tightly  by  the  fingers  or  an  ecraseur  and  the  kidney  cut 
away  as  close  to  the  ligature  as  is  safe.  In  some  instances  it  may  be  neces- 
sary to  leave  behind  a  small  portion  of  the  kidney  to  insure  securer  hold  of 
the  ligature.  Incautious  separation  of  a  large  growth  from  the  vena  cava 
may  cause  profuse  and  often  fatal  haemorrhage  from  cutting  or  tearing  of 
that  vessel.  //  the  vena  cava  be  torn,  compress  the  bleeding  point  instantly 
with  the  (in^^ers  of  one  hand  and  the  aorta  with  those  of  the  other;  cause  an 
assistant  to  coiiipress  the  vena  cava  at  the  uj)per  and  lower  limits  of  the  field 
of  o])erati(>n,  then  remove  the  direct  pressure  from  the  wound  of  the  vena 
cava,  spon^a'  away  the  blood  and  find  the  injured  point;  unite  the  divided 
borders  (])a»re  "^11,  vol.  i)  of  the  venous  wound  with  a  continuous  catgut 
suture  (Weir).  After  the  removal  of  the  diseased  structures  by  piecemeal 
euttin<:,  the  jMMlicle  is  secured  and  tied  in  as  deliberate  and  efficient  a  manner 
as  ])ossil)le  at  n  proper  distance  from  the  large  vessels.  Xo  tension  should  be 
made  on  the  ])c(licle  during  its  ligature  or  division,  as  the  proper  relations 
of  its  structures  would  then  be  disturbed,  and,  after  division  is  made,  their 
conse(jUcnt   unccjual  retraction  would  render  the  ligature  insecure. 

The  Trcdtinvut  of  thr  Vrvtrr. — If  the  ureter  be  much  diseased,  it  should 
be  thoroughly  cleansed,  the  end  surrounded  with  gauze  and  brought  for- 
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ward  and  lixttl  in  tlio  abdoiiiiiml  woimd  with  a  safety  pin  (Thornton),  nr 
carried  thrungh  an  upenintj  in  tlie  loin  (Morri.s),  or  it  niuy  be  isolated  as 
low  down  m  ]>ossiblc%  ligatured,  the  extremity  cauterized  and  n^tnrned  to 
the  abdominal  cavity.  If  healthy,  s^iniple  ligature  and  eauteriKation  of  the 
end  will  sniliee.  In  the  instance  of  tnbercnlons  kidney  the  ureter  may  \m 
involved,  and  therefore  sliouki  be  removed  ([)age  1007)  arul  not  rcturneii  to 
the  abdominal  cavity  unless  uninfected.  The  outer  end  of  the  incision 
should  be  vertical,  thus  affordinij  a  k^tler  chance  to  observe  and  treat  the 
p<Hlie!e.  In  stolid  "rrowths  of  the  kidney  the  supidenieuting  of  the  Unnbur 
with  the  Limgenbikh  incision  <  Fig.  110 1)  oliviates  the  noi^d  of  a  rib  resee- 
tion  (Mor^^^).  Hernia  is  a  likely  iie<:juel  of  Kcinig^.s  incision  (Fig.  1204)  for 
obvious  reasons,  and  it  should  lie.  made  with  seemly  prudence.  The  pros- 
enrc  of  disease  and  strong  adhesions,  re-isting  well-directed  vigorous  efforts 
and  exposing  to  severe  injury  the  diaphnignu  eolon,  and  large  vessels,  sug- 
gests subcaj*sular  removal  instead  of  the  usual  form  of  [iractice.  However, 
since  tlie  hitter  plan  is  often  followed  hy  enduring  fistula,  it,  ttx),  may  be  a 
choice  of  evils. 

Morris  introduct^s  a  double  plaited  silk  ligature  l)elween  tlie  ureter  and 
the  vessels,  ligaturing  the  former  at  once,  \inless  diseased,  after  which  the 
vessels  are  ligatnreil  and  severed  and  the  ureter  divided  as  far  down  a^  jwj^- 
sihle,  even  below  the  brim  of  the  pelvis,  cleansed,  and  dropped  back  awaiting 
removal  along  with  tlie  kidney. 

Subcapsular  Nephrectomy. — .Snbcapsuhir  nephrectomy  is  indicated 
when  the  hyperlro|ibied  jiml  distorted  perin^nul  tissue  is  so  elosi-ly  enci>m- 
pa*ised  with  the  capsule  proper  of  the  kidney  that  the  removal  (uepfrrolysis) 
of  the  former  can  not  be  accomplished  without  serious  involvement  of  the 
diaphragm,  c^don,  peritonaeum,  etc. 

The  Operation. — Exjjose  the  kidney  as  for  pcricapsuhir  neplireetoiuy 
(ptigc  l(K3h)  ;  cxeise  the  capsule  proper  tilong  the  convex  surface  the  entire 
length  if  j>ossible;  raise  the  divided  borders  of  the  capsule  with  forceps  and 
separate  the  capsnle  from  the  parenchyma  with  the  fingers,  and  when  the 
hilum  is  readied  clamj)  with  long  curved  forceps  the  ])edicle  and  cut  the 
kidney  away,  tying  the  vessels  on  the  cot  surfaces;  or  transfix  the  piHliele 
with  a  stout  ligature,  tying  it  in  halves,  leaving  ligatures  long  ff>r  traction 
pur|Kises  in  the  event  of  ha^nuirrhage ;  cut  away  the  kidney,  carefully  exam- 
ine the  eapsnle,  and  remove  as  much  of  it  as  possilde. 

Thv  Hrmarks, — If  the  duet  be  tied  separately,  followed  by  the  tying  of 
the  vciJsels,  the  hfemorrhage  that  would  follow^  insecure  ligature  of  tlie  trans- 
tixcd  dilated  jR'lvis  will  W  avoided.  If  the  proper  capsule  can  not  Ik;  sepa- 
niled  the  kidney  should  Xy?  removed  in  pieces,  tying  the  portion  nearest  the 
hihini.  A  long  e(»nvalescenee  follows  this  measure:  sinus  formation  of 
long  duration,  and  perhaps  pernument,  is  a  common  serpiel  of  the  sub- 
capsular removal.  If  cancer,  tubercle,  or  like  disc^ase  have  invaded  the 
structures,  only  removal  of  the  entire  mass  offers  a  chance  for  recovery. 
In  the  instance  where  patient  dissection  may  secure  removal  of  the  indu- 
rated perl  mini  tissue  subcapsular  removal  should  he  de  hived. 

Abdominal  Nephreotomy.- — ^The  abdominal  route  is  suitable  in  the  in- 
stances of  large  tumors,  fat  subjects,  lateral  deformity  of  the  spine,  those 
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cases  in  which  much  room  for  examination  and  manipulation  is  required, 
and  those  that  offer  a  minimum  danger  of  peritoneal  infection,  as  well  as 
where  examination  of  the  other  kidney  is  demanded.  The  initial  incision 
may  be  made  through  the  linea  alba  or  the  linea  semilunaris  (Langenbiich). 
The  latter  is  usually  selected,  as  it  leads  more  directly  to  the  kidney  and 
ureter,  and  offers  less  exposure  of  the  peritoneal  surface  to  the  exigencies  of 
the  operation.  The  late  Greig  Smith  regarded  an  incision  made  through 
the  outer  fibers  of  the  rectus  muscle  with  especial  favor,  as  then  the  aponeu- 
rotic muscular  and  fascial  tissues  remain  intact  and  hernial  sequels  were 
prevented. 

The  Operation. — Make  an  incision  into  the  abdominal  cavity  not  less 
than  four  inches  in  length  in  the  line  already  indicated  (Fig.  1101),  with 
its  center  opposite  the  navel ;  interpose  a  large,  flat  sponge  or  aseptic  gauze 
wipers  to  hold  aside  the  intestines  and  absorb  the  oozing  blood;  introduce 
the  hand  into  the  abdomen  and  examine  carefully  the  condition  of  the 
kidney;  shut  off  the  peritoneal  cavity  from  the  field  of  operation  with 
sponges  or  pads;  expose  the  kidney  by  tearing  through  the  peritonaeum 
where  it  forms  the  outer  layer  of  the  mesocolon  (Fig.  1196,  e),  thus  avoid- 
ing the  nutrient  vessels  of  the  colon ;  separate  the  front  of  the  kidney  from 
the  perirenal  fat  with  the  fingers;  expose  the  renal  vessels  through  the 
0}>ening  by  drawing  inward  strongly  the  inner  border  of  the  wound  with  a 
wide  hooked  retractor,  aided  by  outward  displacement  of  the  kidney ;  isolate 
the  vessels  with  the  fingers  aided  by  a  blunt  dissector,  and  carry  around 
them  yni\\  a  large  aneurism  needle  a  strong  silk  ligature;  tie  the  ligature 
firmly,  and  catch  the  ureter  with  forceps;  isolate  the  kidney  completely 
with  the  fingers  and  sever  the  vessels  and  the  ureter  at  safe  distances  from 
their  points  of  constriction;  raise  the  kidney  mass  from  the  wound,  and 
insert  sponges  or  gauze  to  arrest  oozing;  cleanse  the  wound  of  all  escaped 
fluids,  and  arrest  the  bleeding  points.  If  drainage  be  required,  the  end  of 
the  tube  is  caused  to  escape  through  an  opening  made  at  the  loin.  The 
peritoneal  opening  in  the  mesocolon  need  not  be  closed  unless  the  external 
wound  be  infected,  as  the  parts  are  promptly  pressed  into  position  by  the 
intestines.  The  abdominal  wound  is  closed  and  dressed  as  in  other 
instances. 

The  ureter  should  be  treated  in  this,  as  in  the  preceding  operation. 
However,  entire  removal  or  the  carrying  of  the  end  out  at  the  loin  are  the 
most  advisable. 

Terrier  attaches  at  once  to  the  divided  borders  of  the  posterior  perito- 
naeum thrw  or  four  forcipressure  instruments,  where  they  remain  during 
emicleation  of  the  tumor.  He  either  attaches  the  ureter  to  the  lower  angle 
of  the  abdominal  wound  or  ligatures  and  disinfects  the  upj>er  end  and 
dro])s  it  ba(!k.  He  then  by  means  of  the  forceps  already  in  jflacts  raises 
forward  the  borders  of  the  divided  peritona?um,  and  after  proj)er  narrow- 
ing of  the  opening  by  suture,  sews  the  borders  to  corresponding  portions  of 
the  parietal  peritonannn.  The  diminution  in  size  of  the  abdominal  wound 
by  sewing,  the  introduction  of  drainage  tubes  and  their  retention  for  ten  or 
twelve  days,  and  even  longer  if  for  any  reason  infection  of  the  wound  Ik? 
feared,  constitute  the  distinctive  features  of  this  form  of  practice  which 
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could  be  regarded  with  more  fovor  if  tlio  ureter  aud  draiuage  were  adjusted 
as  in  the  preeeiliiit,'  lurthod  o(  prsieliee. 

The  Combined  Lumbar  and  Abdominal  Operation, — Where  the  tunior 
is  of  unusual  size  from  any  cause,  especially  when  prompt  and  easy  control 
of  the  vesiiels  of  the  pedicle  may  beeouu^  an  important  feature  of  the  tech- 
nique, as  when  the  ilco-eoslal  sjiaee  is  unduly  narrowed,  this  method  has 
speeial  and  commendahle  fejitures. 

The  0  pc  rat  ion  .^M^kti  an  incisiou  through  the  linea  semilunaris  into 
the  peritoneal  cavity;  introduce  the  hand  into  the  peritoneal  cavity  and 
determine  the  charaeterislies  of  the  iumor  and  the  state  of  the  affected 
kidney;  introduce  and  s^j^read  out  within  the  peritoneal  cavity,  heueath  the 
parietal  wound,  a  large  fine  flat  sponge  or  gauze  wi[ter  and  clo^  the  abdom- 
inal wound  temporarily  with  two  large  sutures  tied  with  bow-knot&;  ex|K)se 
through  the  unual  oblique  lumbar  incision  the  outer  limits  of  the  tumor 
and  separate  with  the  luind  its  posterior  surfaee  from  the  fatty  ca]>sule; 
plug  the  woujiil  M'ith  gauze  and  cover  it  with  lu^ejitic  gauze;  replace  the 
patient  in  the  <lorsal  position,  o[>en  the  wound,  push  aside  and  pack  off  the 
intestines,  and  through  the  wound  incise  the  peritonLCum  at  the  outer  side 
of  the  colon, 

Separate  the  divided  serous  Ixirders,  and  through  the  ojjcning  complete 
the  enucleation  of  the  tumor  with  the  ttugers,  cautiously  avoiding  injury 
of  the  enlarged  veins  often  noted  at  this  time,  dividing  further  the  peri- 
toufpym  at  the  outer  side  of  the  colon  when  required,  to  better  accomplish 
the  pur|>ose;  expose,  especially  in  cases  of  impending  rupture  <d  the  sac 
with  |iresuniptivc  lucnjorrhage,  tbi*  artery  ami  vein  of  the  pedicle  and  tie 
the  former  first  if  practicable,  if  not  tie  both  at  once;  include  in  the  liga- 
ture the  entire  ijedicle  when  under  this  c*>ndition  thickening  or  induration 
prevents  isolation  and  ligature  of  the  vessels:  ligature  separately  the  vessels 
of  the  pedicle  when  the  eircurii stances  will  pernnt.  Enucleation  of  the 
tnmor  may  be  facilitated  by  pressing  it  forward  through  the  lumiiar  wound. 
Delivery  of  the  tumor  from  the  abdomen  should  be  cautiously  done  to  pre- 
vent rupture  of  attached  vessels  or  derangement  of  t!ie  ligature  of  the  pedi- 
cle. Sever  the  ureter  as  far  down  as  possible  unless  it  has  been  included 
in  the  ligature  of  the  pedicle;  remove  the  tumor,  cleause  and  drain  the 
cavity  through  the  joint,  readjust  and  close  the  peritoneal  and  abdominal 
wounds. 

7Vie  General  Precautions.— Too  vigorous  *ir  ill-directed  manipulation 
may  wound  the  colon  as  it  lies  upon  the  diseaserl  kidney,  therefore  tfie  gut 
should  lie  scrutinized  for  the  presence  of  such  a  mishap.  The  pcritomeum 
wvering  the  tumor  may  be  torn  in  the  efforts  to  isolate  and  remove  the 
growth,  thereby  opening  the  way  to  infection  of  the  peritoneal  cavity.  The 
separation  of  an  extensive  growth  from  the  vena  cava  has  hut  rarely  caused 
fatal  or  even  profuse  hamiorrhage.  The  nutrient  vessels  of  tlie  colon  asso- 
ciated with  the  inner  layer  of  the  mesocolon  shoulH  not  be  injured,  as  gan- 
grene of  the  gnt  is  liable  to  result.  If  the  wound  has  t>een  infected  by  pug, 
etc.,  during  the  removal  of  the  organ,  gauze  packing  and  lumlmr  drainage 
should  be  utilized.  A  large  vein  lying  in  the  outer  layer  of  the  mesocolon 
may  be  severed  in  going  across  to  the  kidney  unless  care  be  taken.     Some- 
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time  a  large  vein  lies  behind  the  kidney  and  ureter,  that  bleeds  freely 
during  the  separation  of  the  tumor.  Also  unusual  branches  of  the  renal, 
suprarenal,  and  ureteral  vessels,  and  of  the  aorta,  as  well  as  those  of  the 
connective  tissue,  require  thought  and  care. 

The  Oeneral  Remarks, — Plenty  of  room,  close  observation,  and  careful 
treatment  of  the  peritonaeum  and  pedicle  are  cardinal  tenets  of  successful 
nephrectomy.  Enucleation  of  the  kidney  from  the  fatty  capsule  is  often 
easier  to  accomplish  than  separation  of  the  fatty  capsule  from  the  contigu- 
ous tissues.  Scissors  curved  on  the  flat  are  an  admirable  aid  in  enucleation 
of  the  tumor.  The  measures  for  avoiding,  and  for  the  treatment  of,  shock 
should  be  at  hand.  The  ileo-costal  space  should  be  made  as  commodious  as 
possible  by  proper  reflexion  and  well-supported  inclination  of  the  body. 
Konig,  to  secure  freer  access  to  the  kidney  than  the  ordinary  incision  affords, 
adds  to  the  lower  end  of  the  ileo-costal,  vertical,  or  oblique  incision,  an 
oblique  extension  toward  the  navel  going  often  to  the  outer  border  of  the 
rectus  abdominis  (Figs.  1204  and  1205).  The  tissues  are  divided  down  to 
the  peritonaeum,  the  hand  is  inserted  into  the  perpendicular  cut,  and  the 
p(»ritona?um  pressed  forward.  Still  further  room  can  be  gained  by  transverse 
division  of  the  peritonaeum,  which,  however,  must  be  carefully  guarded 
against  infection,  and  closed  as  promptly  as  possible.  Increased  room  for 
manipulation  and  opportunity  for  observation  are  secured  by  drawing 
upward  the  costal  cartilages  and  by  resection  of  the  twelfth  rib.  In  the 
event  of  the  inability  to  properly  control  secondary  haemorrhage  by  ordi- 
nary measures,  a  firm  tamponade  of  antiseptic  gauze  should  be  applied  and 
confined  in  place  for  four  or  five  days,  and  the  removal  should  be  conducted 
with  extreme  care  to  avoid  a  recurrent  bleeding.  Mikulicz's  tampon  (Fig. 
1546)  answers  the  purpose  admirably ;  packing  for  forty-eight  hours  is  quite 
sufficient  to  arrest  troublesome  oozing.  When  the  colon  is  much  raised  by  a 
marked  growth  the  posterior  layer  of  the  mesocolon  usually  presents  itself 
in  the  incision  through  the  linea  semilunaris.  The  cut  edges  of  the  peri- 
tonaeum located  above  the  seat  of  the  kidney  should  be  closely  and  finally 
apposed  by  sewing,  especially  when  infection  beneath  is  present  or  antici- 
pated. 

The  After-treatment. — After  removal  of  the  kidney,  carefully  inspect 
the  pedicle  and  note  that  all  haemorrhage  is  securely  arrested ;  examine  the 
peritonaeum  for  rents,  and  close  any  that  may  be  found  with  a  continuous 
suture  of  catgut;  repair  the  colon,  if  injured;  cleanse  the  wound;  arrest 
bltHHling;  introduce  a  large  drainage  tulxi  to  the  bottom  of  the  wound,  along 
with  strips  of  iodoform  gauze  if  infection  or  oozing  be  anticipated;  close 
the  wound  with  deep  sutures  of  chromicized  catgut  and  superficial  ones  of 
silkworm  gut ;  dress  as  usual,  confining  the  dressing  in  place  with  a  binder. 
IVompt  union  is  quite  common  in  these  cases.  If  suppuration  ensue,  the 
usual  flushing  through  the  tube  is  practiced. 

The  Choice  of  Operation. — Briefly  stated,  the  lumbar  incision,  supple- 
mented with  one  or  more  of  the  secondary  incisions,  is  suitable  for  all  eases, 
except  p(»rhaps  those  in  which  adiposity  or  deformity  of  the  patient  seriously 
interferes  with  the  approach,  examination,  and  treatment  of  the  jwdicle,  and 
especially  with  the  arrest  of  haemorrhage  attendant  thereon.    In  all  cases  the 
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ufiddiiiiual  tneUioQ  give*  one  good  cuimnand  of  the  treatment  of  the  pedicle 
Ufjil  uri^U*r,  litid  of  Ibe  coinptieated  relations  of  the  tumor  to  the  important 
(Structures  at  the  median  iiiie  of  the  body,  and  the  opportunity  to  examine 
1Im»  other  kidney.  It  is  rare,  indeed,  however,  that  these  benefits  an.*  etini- 
mt-'UHurate  with  the  eviU  n,^uhing  from  exposure  and  manipulation  of  the 
|M*ritona*uin  and  iti*  contents,  to  s^ay  nothing  of  the  possible  impairment  of 
ibr  eireulation  of  the  colon,  the  demands  of  seeondary  hemorrhage,  anil 
Miitable  drainage,  Kx|M/rt  ofjerators  can  employ  the  anterior  ineisions  with 
far  grealer  JiJiifety  tluin  vnn  tfiose  of  ordinary  attainment. 

The  HeaulU. — X^  might  be  supposed,  the  death  rate  in  abilominal 
neplircthuny  excH^edH  that  of  the  lumbar  methcKl,  due  in  part  to  the  pri';;- 
i*uvv  of  riKirr'  exten?<ive  di>iensi'  and  greater  danger  of  peritoneal  infection  in 
the  laii*'r  vmvn^.  TW  general  death  rate  of  the  aMominal  method  is*  from 
40  to  50  per  eent,  of  tfie  lumbar  from  20  to  30,  The  general  death  rate  of 
nepfire't'tomy  for  suppurative  calculous  diseai?^  is  from  30  to  40  per  eent. 

In  a  later  nerie^  of  ea^c^s,  of  200  lumbar  Bephrectomies  c^»lleeted 
by  Ttifjh^r,  2HA  |ier  tent  died;  112  of  tln^e  were  done  for  sn[>purati(Ui, 
mortahty  *i/».J'  |kt  <x*nt;  42  for  hydronephrosis  and  neoplasms,  mor- 
tality 24.5  [HT  cent ;  and  40  for  tulxTculoiis  kidneys,  mortality  28.2  per 
cent,  (it  Itn  en>*4'M  of  tninHperiloneal  nephrectomy,  44.1  per  cvnt  died;  of 
tbe«i%  iiU[ipurntivi*  ease.H  pivc  a  mortality  of  4o,2  per  et^'Ot ;  hydroiieplirosis 
32/1  per  eenl.  and  iieopljiHins^  r>ll  per  cent.  Morns  reports  105  lumbar 
iiepbreetoniieH  ilonc  for  all  caunes,  with  17  (1(3.2  per  cent)  deaths.  In 
(♦jwcihI  ini^lnneeH  of  personal  j^nictice  rates  as  low  as  7  to  15  per  c^nt  are 
rcporjrd,  I'T  liy<lrone|ihroHiH,  5*75  per  cent. 

Purtlal  Nwphreetoiny.— The  removal  of  only  the  alTeeted  part  of  u  kid- 
ney, for  euro  of  injuries  and  morbi<!  growths,  has  been  practiced  successfully 
on  n»a ny  occusions.  Instances  nre  noted  of  partial  nephrectomy  for  the 
n'i»»oval  id'  eirrMiri^<*rilM'd  nmli^nnnt  disease,  tuWreulous  cidleetions,  small 
afjuecMnef*,  eyiith,  and  llstulas,  with  uneventful  recovery  and  apparently  liiial 
curr'. 

77* ft  f}fn»mti(jn. — Kxpose  the  kidney,  release  it  from  its  fatty  surroiind- 
InK*^*  <tMd  raiwtT  il  out  of  the  wound  into  full  view;  examine  it  earefully  hy 
iuKpeehorj  find  jinlpntion.  to  ileternuue  the  s<'at,  extent,  and  nature  of  the 
diH)*a»*c<|  pron'MM  and  tlie  f^eo]H'  of  the  operative  remedy;  eonipress  the  renal 
artery  with  (he  lluiuih  and  lingers  or  compress  the  contiguous  tissue  during 
n'lnovHl  of  tfu»  iliHcHhed  part,  so  as  to  control  haemorrhage;  remove  werlge- 
^*baped  pie<H't4  of  tlu*  kidnev  witli  the  base  outermost  in  a  way  to  include  the 
diMMihcd  proeeHKCH^  Klicin<^^  the  tisHUe  if  need  be  to  secure  hi*althy  surfaces; 
arrest  hremorrhage,  nfipose,  and  unite  with  tine  silk  or  catgut  the  borders 
(»f  the  kidney  wound:  plan  the  incision  so  that  cut  surfju?es  may  be  apposed 
if  poM^ddc.  U>*e  benlthy  cap.sule  or  approxinuition  sutures  so  as  to  cover 
in  eiit  HiirfaecH  wlien  the  preceding  plan  is  noi  attainaldc:  sutun*  tin*  wound 
td  tlic  kitlney  to  tht*  contiguous  soft  parts  and  hniipini  between  them  if 
netnl  \m\  when  other  measua^a  of  ri»patr  are  not  adcK|uate  and  open  granula- 
titms  of  the  cut  surface  aiv  not  fornK»d. 

77m'  /iVmr»ri'^.-'rro\ide  free  drainagl^  espt^cially  when  the  pelvic  cavity 
of  the  kidney  is  invaded.       Cloae  the  £^U[>erfhious  parts  of  the  abdominal 
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wound  with  sutures.  Patient  attention  and  effective  means  of  cleanliness 
are  required  to  prevent  irritation  in  case  urine  escapes  from  the  opening. 
Circumscribed,  isolated,  superficial  morbid  changes  may  be  scraped  away 
and  the  surface  allowed  to  granulate. 

It  is  proper  to  note  in  this  connection  that  Bradford's  experiments  on 
dogs  demonstrate  that  excision  of  a  portion  of  the  kidney  is  followed  by  an 
aqueous  increase  in  the  urine  and  in  direct  proportion  to  the  amount  of  the 
organ  removed,  also  that  the  function  of  the  portion  of  kidney  remaining 
api^ears  to  be  able  to  excrete  a  comparatively  increased  amount  of  urea. 

The  Results, — Morris  reports  ten  cases  done  for  various  reasons,  all  of 
which  recovered  from  the  operation,  but  one  died  within  three  months  from 
pulmonary  tuberculosis.  Block  reports  eleven  cases,  of  which  nine  recov- 
ered. It  appears  that  the  operation  itself  is  entirely  feasible  for  other  than 
malignant  disease  or  extensive  tuberculosis.  In  these  respects  further  expe- 
rience will  be  required  to  fix  its  proper  status. 

Extraperitoneal  Nephrectomy  ( abdomi nal  incision ) . — Extraperitoneal 
removal  of  the  kidney  can  be  practiced  in  simple  cases  before  or  after 
entrance  to  the  peritoneal  cavity.  In  the  first  instance  the  abdominal  inci- 
sion is  carried  down  only  to  the  peritonaeum,  and  thereafter  the  peritona?um 
is  reflected  from  the  abdominal  wall  around  to  the  kidney,  which  is  then 
removed  in  the  usual  manner.  In  the  second  instance  the  incision  is  made 
into  the  peritoneal  cavity,  the  kidney  is  examined,  and,  if  the  conditions 
warrant  its  removal,  the  outer  border  of  the  incision  through  the  meso- 
colon is  sewed  to  the  inner  border  of  the  incision  through  the  parietal  peri- 
toneum, thus  constituting  substantially  a  subperitoneal  route  through  which 
the  kidney  is  released  and  removed.  It  is  important,  however,  in  this  con- 
nection to  note  that  valuable  time  and  opportunities  may  Ix)  sacrificed  not 
infrequently  in  the  practice  of  ingenious  though  unwise  technique. 

Renal  Decapsulation  (Xe])hrocapsectomy). — Renal  d(H*apsulation  is  a 
measure  brought  forward  by  Edebohls  and  consists  in  the  removal  of  the 
proper  capsule  of  the  organ  *'  with  a  view  to  the  creation  of  a  new  and  in- 
creased blood  supply  to  the  diseased  kidney. ■'  The  kidney  is  exposed  as  in 
nephropexy,  the  fatty  capsules  are  removed ;  an  incision  is  made  through  the 
proper  capsule  along  the  convex  border  from  pole  to  pole  of  the  organ,  and 
the  capsule  is  carefully  stripped  off,  quite  hack  to  the  pelvis  at  its  various 
as|K»cts  and  cut  away.  The  naked  organ  is  then  returned  to  its  former 
site,  fixed  by  sutures  to  the  muscles  of  the  hixck  and  the  wound  closed  by 
buried  and  integumentary  sutures,  then  dressed,  and  the  patient  kept  quiet 
until  union  is  secured;  drainage  is  not  employed  except  in  instances  of 
infwtion.      (Se(»  JCwrrson's  conclusions,  page  lOlfi.) 

The  Remarks. — Edebohls  reports  ^"  72  cases  operated  on  Ix^tween  six 
months  and  eleven  years  and  a  half  ago,"  HJ)  of  which  he  has  followed.* 
Of  51  patients  ojXTateil  on,  14  died  from  tw(»lv(»  hours  to  eight  years  after 
operation.     Ten  cases  radically  cured:   1*2  greatly  ini])n)ved.-f 

Puncture  of  the  Kidney. — Puncture  (from  without)  of  th(»  kidney  for 
diagnostic  purposes  may  or  may  not  be  a  dangerous  ]irocedure,  d(»pi'nding 

*  Now  York  and  Philadelphia  Medical  Journal.  May  21,  lOOl. 
t  Boston  Medical  and  Surgical  Journal.  March  12,  1003. 
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oo  the  care  with  which  it  is  practic*ed  and  the  environment  of  the  organ  as 
influeneed  by  tlie  loorhid  processes  c^onnected  witli  it*  According  to  Mor- 
ris: '"The  puint  selected  for  pnneturing  will  depend  on  eircuinslaiKi.'s.  If 
there  Ik;  a  t^pot  over  the  swelling  which  is  thin,  soft,  prominent,  or  lluctiiat- 
ing,  the  trocar  eaii  be  insc^rted  there.  A  point  which  is  not  seldom  indicated 
is  midway  lietween  the  umbilicus  and  the  anterior  snperior  spine  of  the 
ilium,  or  half  an  inch  Iwlow  and  an  ineh  and  a  half  to  the  side  of  the  navel. 
When  no  pniiieiilar  spot  is  suggested  by  the  discoloration  or  prominence,  no 
better  place  can  be  selected  on  the  left  side  than  an  inch  in  front  of  the  last 
intercostal  space;  hnt  if  the  tumor  be  of  the  right  side  this  is  too  high,  as 
tiie  liver  will  probably  be  traversed.  If  tliore  is  no  indication  for  operating 
elsewlicre,  tlie  iK'st  spot  to  select  when  the  kidney  is  of  the  right  side  is  half- 
way between  the  last  rib  and  the  crest  of  the  iliunij  between  two  and  two 
and  a  half  inches  behind  the  anterior  superior  spine  of  the  ilium. 

"  In  performing  the  ojieration  the  operating  trocar  should  Ix?  inserted 
without  any  previous  incision  of  the  skin.  If  a  larger  troear  he  used,  an 
incision  through  the  integument  and  luuseles  is  sometiTues  made  l)efore 
introducing  the  instrument.  The  dangers  of  llie  operation  are  very  slight. 
If,  however^  the  pmieture  be  made  too  far  forward  and  through  non-aflher- 
ent  peritomeum,  some  of  the  contents  of  the  cyst  nnght  be  extravasated  into 
the  peritoneal  cavity  on  withdrawing  the  trocar,  an  accident  which  lias 
firoved  fatal  in  more  tiian  one  ease.  There  is  also  the  dangcT  of  wramding 
the  intestine,  which,  as  a  rule,  is  in  front  of  tlic  end  adherent  to  the  tumor; 
and  if  the  trocar  is  long  and  is  thrust  too  far  inward  it  might  penetrate 
sorue  important  blood-vessel  causing  dangerous  if  not  fatal  lurmorrhage. 
The  penetration  of  the  thin  edge  of  the  liver  with  an  aspirating  needle, 
though  to  be  avoided,  is  not  an  accident  likely  to  l>c  followed  by  any  ill 
eousequejice.  The  instrument  should  not  be  introduced  too  near  the  ribs 
for  fear  nf  wounding  the  pleura/'  Puncture  and  drainage  for  hydronephro- 
gis  should  be  abamlonciL 

Wounds  of  the  Kidney. — The  kidney  snifers  from  external  violence  not 
infre<|uently  in  various  degrees  of  severity.  Wounds  of  the  cortical  eub- 
stancc  only  are  less  dangerous  than  are  those  involving  the  medullary,  for 
in  the  fatter  insiauce  the  pelvis  of  the  kidney  is  apt  to  be  involved  when 
hiFmorrhage  is  much  more  severe  and  urinarv  extravasation  more  common. 
However,  if  the  vessels  are  not  injured,  and  the  urine  is  healthy,  the  outlook 
is  favorable  even  wdien  eonsiderable  extravasation  of  blood  and  urine  has 
taken  iilace.  If  tlie  cortex  alone  is  injured,  bloody  urine  will  not  apj>ear, 
and  tfie  urine  will  not  go  astray.  In  wounds  limited  to  the  pelvis  of  the 
ki<iney  haMm^rrhage  is  comparativ«'ly  small  and  urinary  extravasation  quite 
the  reverse.  In  these  eases  blood  in  tlie  urine  is  in  small  quantity  and  seen 
often  only  at  the  outaH,  while  the  amount  of  urine  passed  is  lessened  because 
of  its  escape  through  the  opening.  lla?maturia  occurs  in  20  per  cent  of 
eases. 

The  Operative  Treatment.— T]ie  chief  indications  of  operative  treat- 
ment in  w^ounds  of  the  kidney  are  usually  directed  to  the  injured  organ, 
and  ec^nsist  in  the  prompt  arrest  of  haemorrhage,  the  early  detection  and 
relief  of  urinary  extravasation,  and  the  prevention  of  infection.     When 
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p^nelrating  violence  causes  tlie  wouiicl,  with  involvement  of  the  peritonea! 
cavitVi  tbc  concomitant  injuries  sliould  tie  sought  fur  and  dealt  with 
as  already  indicated  (page  H13  ei  aeq,},  and  t!je 
kidney  itself  treated  us  circumstances  seem  to  re- 
f[uire.  But  in  wounds  of  the  kidney  due  to 
other  varieties  of  violence,  or  to  {lenetrating 
force  when  unaccompanied  with  peritoneul  in- 
vasion, the  lumlmr  inciHioo — preceded  proUahly 
by  aspiration^shonld  be  made  as  in  exposure 
of  I  he  kidney  for  other  reas<jns,  Tlie  fact  that 
the  nuijority  of  injuries  of  the  kidney  recover 
without  operation  should  not  lead  the  surgeon 
to  indulge  in  eoniplaeent  procrastination  until 
loo  late  to  wist^ly  meet  the  deuunids  of  the  preced- 
ing indications.  And  in  this  connection  it 
should  be  recalled  that  primary  Ojierative  practice 
is  productive  of  lietter  tinal  results  than  is  the 
eecoudary.  Therefore,  when  the  early  symptoms 
point  to  the  presence  of  severe  or  c^mlinuous 
bleeding  of  dLt*ided  character,  or  to  urinary  ex- 
travasation* prompt  surgical  exposure  of  the  scut 
of  the  injury  should  lie  nuule  by  enlargement  of 
tfie  prim  SI  rv  wouod  or  through  u  fresh  incision  at 
the  loin.  Aftrr  exposure  of  tlic  organ  and  evacuation  of  the  extravasated 
fluids  the  extent  of  the  injury  nan  be  at^certained.  Bleeding  points  should 
be  sought  for  and  tied,  and  vigorous  oozing  controlled  l>y  temporary  park- 


Flo.  1210.— 8uturr  of  the 
kidney,  kmi^iliidiiird 
w«)Uiui.  ti.  r.  Knd  su- 
turots.  h,  Intomtefiiiite 
suture. 


Fm.  1217. — Cross  ae^tirm  of  Hie  kiduoy  showing  inrision  info  peKis  with  closure  by 
tHituriai?*  n,  Siitur(»s  of  fine  ratpU,  plnnnl  tw'twfH'n  rnlirt^s,  including  fat  and 
jibmuti  tissues,  but  not  iriui-otLs  Kurfaee?*,  h.  l>eep  approximation  inattreaa  sutures, 
e,  BuperfieiiU  approximation  mattroas  outlines,  oi  Continuous  catgut  suture  closing 
captule. 
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ih^  Willi  ^iwi/.v  |M'iHlin^  a  fiver  ('xj)()sun'  of  the  field  of  injury  and  its  thor- 
Mii^ti  rJeMM'^iiiK  vvilli  tluid.  Ijar^e  clots  of  blood  should  be  removed  and  the 
ciirfare,!  vvi|M'd  as  dry  as  possible  with  gauze.  The  oozing  surface  is  tlien 
<<|M»r.rd  and  I  he  eharacler  of  (he  injury  determined.  If  a  clean  cut  not 
Mivolviiig  (he  pelvis  Ih'  no(ed,  (he  cut  should  be  closed  at  once  by  sewing  with 
liilerrupled  HU(ures   (Fig.    P^UJ).     Su(uring  (chromicized  catgut)   should 


I  ^^,     I  «|s      I  lU'i.il  NioNx  v^f  kidnoy.  showinjT  tht^  siiturins:  of  lonci'-udiiuid  incision  by 


y.«(hhu  ihv  w  vmIum"  ^'tuL  api>n\uhin:;:  the  mitM\-  ot  iho  w.>un<l,  a>  the  union 
I.  ,vMu|>ivivvl  M-!n;i  vvMi'vc  >u:i:r\'s  tv^  i^iwir.r  tiarirj.  It  ::>.-  r-^'.vi^  i>  in- 
yt^.J    n»vl    pinVv^^^n  '-Sxt-^i:  r-M-aso   '-  i^rx-.::t.  ;:^    :x'\;.:   va\:ty   >hould 

lu.liKuM..',    .sw->:  vK';:    ;VV^^  xw:-' v^\ir<»^  <::;:->  ^.  .--■!•:>  v'-^aannind 
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ami  pfnching  of  ihe  iii-iliuk'  un  the  iiijiirrd  jisirt  docs  rjuL  slop  the  bleoding, 
firm  paekiD^tr  with  gauze  may  control  it  and  leave  also  suitable  spaee  for 
drainage.     If  the  wound  involves  the  pelvis  of  the  kidney,  thoruufrii  eleans- 
mg,  followed  by  packing  to  arrest  oty/Ang,  mny  be  all  that  is  needful.     Ex- 
tensive disorganization  of  the  kidney  or  dt^struetion  of  the  vesseU  calls  for 
total  nephruetomy  at  onee.    Kdii/  employs  three  rowij  of  sutures  in  closing 
an  ineisi^d  wound  of  the  kidney,  placed  as  indicated  in  the  illusi ration  (Fi*^ 
l!^3T).     Keihj  ri'gards  as  most  valuable  the  form  of  suturing  of  the  kidnev 
devised    by    Hunter   and    BroedLd    (Fig, 
1218).     Stitches  thus  placed  do  not  tear 
out  because  they  grasp  the  vei^scls  traus- 
veraely    in    bundles,   instead   of    passing 
longitudinally  between   theuv,  thus  k^ar- 
ing  out  easily,  as  in  ordinary  suturing. 
Limited   disorganization    may   be   amen- 
able to  partial   nc^pbrectomy  with  union 
by  sewing,  or  packing  and  drainage  only 
may    sutliL-e.      If    the   capsule    is    intact 
and  the  kidney  overdist ended  with  fluid, 
incision  into  and  thorough  cleansing  of 
the     cavity     are     indicated.        Infected 
wounds    and    thttse    in    which    doubt    of 
prompt   and    final    repair   is   entertained 
should     be    drained.       Healthy     aseptic 
wounds  ehoutd  Ik*  closed.     Tlic  present 
limited  knowledge  of  the  scope  of  oper- 
ative attacks  on  the  kidney  and  of  the 
devious    characteristics   of   the   injuries, 
together  with  the  limited  space  for  ex- 
pression,  make  it  impossible  to  do  more 
at  this  time  than  to  jiresent  a  general  outline  of  treatment. 

The  i^omptiraduits.—Woumh  of  the  large  vessels  of  the  kidney  are  so 
urgent  that  they  may  easily  prove  fatal  at  the  outset,  and  if  not,  prompt 
and  decisive  action  only  w*ill  save  the  patient.  Extensive  extravasations  of 
blood  beneath  the  perilouieunu  extending  sometimes  to  the  mesentery, 
mesocolon,  ]xdvie  cavity,  etc.,  are  of  great  signi(icanc<*  because  of  the  inabil- 
ily  to  remove  the  blood,  and  jjrineipailv  because  of  the  dangi-rs  atteiuling 
its  becoming  infected.  The  pain  and  vesical  teneemns  attending  the  fret? 
fMitranee  of  blood  into  the  bladder,  supplenienti'd  with  the  liability  of  infec- 
tion, dt*mand  its  prorupt  remt»val  either  by  means  of  a  larg<'  evacuating  cath- 
eter or  the  additional  use  of  a  bladder  evacuator  (Fig.  1205).  Failing 
in  these,  the  squeezing  of  the  organ  by  the  hands  passed  through  a  small 
e<pliotoniy  incision  may  he  practiced  (Willard),  and  even  a  free  incision 
into  the  organ  its<^lf  for  the  jmrpose  may  lie  necessary.  Anuria  from  in- 
jury of  one  or  both  kidneys,  from  shock,  from  previous  disc^ase  of  the  organ, 
and  from  injury  of  n  single  kidney,  also  nnemia  which  may  depc;nd  i»n 
pressnr*'  from  without  due  to  psoudo«hydronephrosis.  should  he  anticipated, 
and  ample  provision  made  for  prevention  and  cure*    The  presence  of  |M?ri* 


Fro.  1219.— Suture  of  the  kitliu^y, 
through  anti  ihruugh  :»utiirf*. 
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toneal  rupture  and  fjoritoneal  extravagation  of  blood  or  urine  should  be 
deterniinwJ  and  the  dangers  promptly  obviated  by  washing  and  repair. 
TJiift  variety  of  injury  is  more  liable  to  hap|x^n  before  ten  yean*  of  age,  as 
absence  of  the  fatty  eapwule  during  this  period  brings  the  peritoneum  into 
eloser  contact  with  the  kidney  and  therefore  renders  it  less  resistant  to 
jTijury.  Severe  rennl  t'oliL-  dependent  on  the  jirrsent  e  in  the  ureter  of  passing 
bl*x)d  clots  18  not  infre^juent  in  these  cases.  A  torn  or  plugged  ureter  leas- 
ens  tfie  amount,  and  modifies  the  character,  of  the  contents  of  the  bladder, 
blood  not  appearing.  In  the  former  instance  8ub|)eritoneal  extraviusatiim 
of  blood  and  urine  may  require  free  incision  and  drainage.  Prohipse  of  the 
kidney  througli  the  wound  is  a  rare  complication,  and  is  quite  readily  met 
by  restoration  of  the  organ  to  and  its  fixation  in  the  normal  position.  The 
^)<jssibi I ity  of  the  oet-urrence  of  secondary  haemorrhage  sbouhl  not  be 
ignored,  and  care  in  securing  the  vessels  is  the  most  serviceable  preventive. 

Thf.  Rf'mnrkit. — t'suully  the  injuries  arc  unilateral  and  k>th  kidneys  are 
healthy,  therefore  the  wounds  are  non-infected  exaq>t  from  without.  Ha?m- 
orrhagt*  from  the  cortical  substance  is  less  severe  than  from  the  medullary; 
k*cause  of  tlie  dilferenee  in  the  arrangement  of  the  vessels  in  the  respective 
structures. 

The  AfUr-irmimeni, — ^Careful  cleansing,  good  drainage,  and  proper 
attention  to  the  complications  and  s^Mpu-ls  L^ndjiKly  tlu^  indications  and  sug- 
gest tlie  niatmer  of  ireatment. 

The  lit'sulls. — lluTc  are  not  a  fi^w  conditions,  such  as  a  singli;;  kidney, 
dJH'ast'd  kidTirys,  injury  of  both  kidm*ys,  etc.,  which  almost  forbiil  the  enter- 
tainment of  tbe  idea  of  a  sueet^sful  issue  from  any  plan  of  action.  The 
d«*atfi  rate  froni  gunshot  wounds  is  about  80  ]>er  cent;  froni  punctured, 
a[>out  *^r)  prr  cent;  and  in  rui»ture,  about  3:3  pt-r  cent  without  and  ^3  with 
rqwTalivi'  treat  un'ot,  I'rimary  mphrectoiny  gives  a  dcatli  rate  trf  Jittoitt  ',^5 
jM-r  ecnt,  and  seeundary  of  about  -it)  }3er  ctvut.  The  performant^  of  ncpbrec- 
tomy  increascB  tlic  rate  of  recovery  about  8  per  cent.  By  the  abdominal 
route  the  rate  of  mortality  is  33.3  ]>er  cent,  by  the  lumbar  about  5  p*T  ci-nt 
b^ss  (Kci'n).  Otis  rollrcted  fourteen  eases  of  punctund  wonntls  without 
conq»lications  of  iui|Hjrtiint  structures,  all  of  which  recovered.  Nephrec- 
tuirjy  for  subiH-ritruical  rupture  is  attended  with  a  mortality  of  27.2  per 
wnt, 

Tuffwr  ri'ports  tiu*  death  rate  <if  uncompliratcd  cases  of  rupture  at  43, 
and  of  complicntrrl  n\  K7  per  ivnt.  (imtviiz  re|M)rts  the  mortality  rate  at 
4(i,3  per  eenl  in  this  class  of  cases. 


OPKRATIONS   ON    TlIP:   irRBTERS. 

The  advisalnllty  of  cerlain  operations  on  tbe  ureters  is  accepted,  (he 
labors  of  Van  Hook,  Fenger,  Kelly,  and  others  ha\dng  established  their 
utility  beyoTid  gainsay. 

lite  Anafomif'at  Foinfs. — The  ureter  is  a  fibro-muscular  tulie  about  one 
**ixth  of  an  int'h  in  diameter,  tlattened  antero-posteriorly,  having  a  wall  of 
n bruit  one  twenty-fifth  of  an  inch  in  thickness,  nearly  half  of  which  is  com- 
posed of  muscular  tissue.  It  is  notably  elastic,  hemx^  auu^nahle  to  stretch- 
ing in  cither  axis.     It  is  richly  supidied  with  blood  and  therefore  highly 
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-  lri--try!t"iriil 


un  tlu'  ureter. 


Scalpels,  &.  Small  knife,  c,  Forripressiire,  d.  Straight  and  curved  scijusors.  e,  u 
Mf»uiw-t4^K»tb  and  thumb  forffps,  /,  h.  Holli»w-jfiwc"d  and  coninion  nerdie- holders. 
;\  w.  Largi'  ^"linit  and  hr»okc'd  n*tra<'t^)i-s,  k,  rinm-HfLstie  urt'thml  mthf'ter.  L  Chro- 
mirized  fut^it,  n,  o,  Tenficulum  imd  blunt  hook.  /),  </.  l/ong  silver  probe  and 
metal  urethral  entheter.  r.  I)*>liente  evirved  and  Ktraight  n«*edles.  x.  Cutpit  and 
Ptlkwnnn  RUt.  A  waxed-tip  eiiiheter,  dilating  urethral  catheters,  and  hara-nibl»er 
Mrt*thrnl  lM)U(ipes  are  often  derviwable.  Drainage  a^eriUi,  gauxe  pads,  etc.,  should 
be  provided. 
70 
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vildlrztMl,  It  vigorously  rt'sUts  nmiiipulrttivi*  inlhicncL'a  and  proiiipUy  heals 
iJudfT  fnvnrablf  r»ind(tifms.  The  uret*^r  variety  in  length  from  ten  to  thlr* 
h'rri  inrhej*,  Tlio  iiri'ter  umy  lje  partially  or  wlvully  dunble,  and  fu-  cfm- 
nt'c-ted  vvifli  t]w  kidney  alK>ve  and  the  bladder  F*p1ow  in  various  abnormal 
wayn,  Jn  i^ixly  |mt  ci^nt  of  snbjjxits  it  is  narrowed  at  the  three  following 
i^il nations:  1,  at  a  [>oint  between  an  inch  and  a  half  and  two  inches  and  a 
half  fn »rii  the  kidm-y;  2,  at  eneh  extreniity;  3,  at  the  place  where  it  crosi=k*s 
Uu>  iliue  artery  (HiiNe  and  Tan^piary).  The  abdominal  portion  of  the 
ureier  lit*K  on  the  p6oa»  niu&ele  and  is  covered  by  pcritona?tim,  to  which  it  is 
KH  elnK(*Iy  adherent  as  to  k*  retleeted  along  with  that  membrane.  The  p^nito- 
< -rural  nerve  m  eloj^-ly  associated  with  it,  and  Ihc^refore  not  infritpiently 
initatf/d  hy  the  presenee  of  ealeidi  in  the  tube.  The  important  va^ular 
n-biliurih  of  the  ureter  are  jfhown  by  Fi^^  1T1>,  voh  i. 

The  course  of  the  nreter  from  the  kidney  to  the  lirim  of  the  pelvis  cor- 
r('s|Minds  to  a  Hue  drawn  from  the  junction  of  the  inner  with  the  miclille 
Ihirdn  nf  Poujiart's  ligament  vertically  upward.  The  exact  location  at  the 
hriTri  is  indicated  by  the  intersection  of  a  liorizontal  line  drawn  Mween  the 
nnlcrinr  superior  opines  of  the  ilium  and  a  vertical  one  pai^isinij  through  the 
spiiu'  uf  the  pubis  (Tourneur).  At  the  brim  of  the  pelvis  the  urt^ters  are 
abuul  two  inchcH  ajmrt.  In  the  pelvis  the  ureter  clings  to  the  jx^lvic  wall, 
passing  nutwnrd  ai'ross  ihe  nbloralnr  fascia,  then  curves  toward  the  bladder. 
In  tlie  male  it  lies  clo^e  to  the  free  end  of  the  vesieula  iseminali*^,  and  is 
rro8Hed  at  the  itmer  side  and  above  hy  the  vas  deferens.  In  the  female  it 
passes  bi-neath  tlie  uterine  artery  in  the  broad  ligament,  runs  fuirallel  with 
and  half  an  inch  bebiud  ibr  c(^rvix  uteri,  passes  obliifuely  across  the  upper 
third  of  the  vagina,  t-utcring  llie  bhuhler  near  tlie  middle  of  the  former  pas- 
sage.  In  the  l)bidder  the  ureter  runs  obli(|uely  tlirough  the  wall  toward  the 
median  line  and  n|ieus  into  jhe  organ  three  fourths  of  an  inch  from  its  fcltow 
and  fnun  the  uretiiral  n|H'uiug.  The  portion  of  the  ureter  helow  the  brim 
enn  Im*  palpated  through  I  he  rectum  in  the  male  and  through  the  vagina  in 
the  fcmjde.  S(ones  are  arrested  in  the  ureter  most  often  in  the  uppjcr  part, 
with  about  tx]ual  frequency  at  the  middle  and  lower  parts. 

The  uh'tcrs  serve  the  active  purposi'  of  transmitting  the  urine  from  the 
kidney  to  tlu*  bhiddcr,  and  I  he  discharge  is  accomplished  in  an  intermittent 
mntim^r,  tKTU|jying  from  ten  to  twenty  seconds  in  the  passage.  The  escape 
of  the  urine  into  the  bladder  is  characterized  by  sudden  intermittent  expul- 
»iotii<,  cai'h  lasting  two  or  thrive  seconds.  Wliether  nr  not  the  functions  of 
the  UH'ler  are  carried  on  in  accordance  with  the  eslalilisbed  physiological 
manner  and  the  urine  escaping  therefrom  has  the  norntal  characteristics, 
arx'  nnillers  of  gn^ni  importance  in  ei^nneetion  with  the  signitieanee  of 
morbid  changes  in  l>olh  kidney  and  ureter. 

77n^  tj'timutafioit  lo  determine  the  condition  of  the  ureters  is  of  a  eom- 
iin^ieusive  antl  technical  nature.  Their  vesical  o]venings  ami  the  submucous 
nilgep<  indicating  their  course  through  the  bladder  wall  and  the  urinary 
|)cculuir»ties»  can  be  quite  readily  observed  by  means  of  the  cyatoseope  (page 
i:i7»5).  The  iHirtioris  of  the  tuln^s  contigunus  to  the  vagina  may  l>e  exposed 
and  exnniined  as  they  He  in  the  f*onnective  tissue  through  an  incision 
made  iit  the  antcro-Uiteral  wall  of  the  passage,  aided  by  the  introduction 
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into  their  lower  extremities  of  a  bougie.  Through  an  oblique  incision 
(Fig.  1214)  and  reflection  inward  of  the  peritonipum  and  contiguous  organs, 
the  abdominal  part  of  the  ureter  can  be  brought  into  view  as  it  lies  beneath 
the  peritonaeum  closely  associated  with  its  own  and  contiguous  vessels.  If 
the  bladder  and  rectum  be  empty,  the  lower  extremities  of  the  tubes  can  be 
palpated  by  introduction  of  the  finger  high  up  into  the  latter  passage, 
and  although  varying  somewhat  in  position,  they  are  quite  readily  distin- 
guished under  normal  conditions  as  freely  movable  fibrous  cords,  by  direct 
and  bimanual  pressure.  Direct,  deep  abdominal  palpation  made  along  the 
semilunar  line  will  often  disclose  the  presence  of  a  diseased  ureter,  espe- 
cially at  the  brim  of  the  pelvis,  where  the  abdominal  wall  is  thin  and  much 
relaxed.  The  introduction  of  a  suitable  sized,  highly  polished  silk  catheter 
into  the  ureter  (page  1043)  enables  one  to  determine  the  presence  of  con- 
striction, of  obstruction,  and  approximately  their  nature,  and  perhaps  also 
the  condition  of  the  kidney  itself.    The  X  ray  is  of  great  use  in  many  cases. 

Vaginal  palpation  through  the  antero-lateral  fornix  may  disclose  a  dis- 
eased ureter,  but  a  normal  one  is  dif!icult  to  determine.  Abnormally  it 
sometimes  resembles  a  hard  cord,  rolling  readily  under  the  finger,  or  it 
may  be  irregular,  fixed,  and  painful.  The  ureter  may  be  mistaken  for  a 
band  of  tissue.  Counterpressure  on  the  abdomen  facilitates  the  differentia- 
tion, since  the  ureter  does  not  recede  on  removal  of  pressure. 

Rectal  palpation  directed  to  the  outer  lateral  wall  of  the  bowel  at  a 
point  a  little  above  the  base  of  the  seminal  vesicles  will  enable  one  to  note 
the  ureter,  especially  if  it  contain  a  foreign  body  or  be  much  diseased.  An 
enlarged  prostate  obscures  it  altogether.  A  normal  ureter  is  unlikely  to 
be  detected. 

Vesical  palpation,  in  the  female,  through  a  dilated  urethra,  enables  one 
to  judge  of  the  state  of  the  kidney  from  the  condition  of  the  orifice  of 
the  tul)e,  thus  possibly  deciding  the  ease  to  Ix?  one  of  operative  end(?avor. 

Wounds  of  the  Ureter. — Wounds  of  the  ureter  commonly  arise  from 
external  force  and  from  operative  violence.  The  former  kind  are  exceed- 
ingly rare  lx»cause  of  the  small  size,  firm  structure,  and  isolated  and  well- 
protected  state  of  the  tube.  Those  classed  with  operative  violence  include 
the  damage  to  the  ureter  incident  to  the  loss  of  substance  from  removal  of 
structural  changes  in  and  contiguous  to  it.  The  ureter,  although  rarely 
injured  by  external  violence,  sometimes  suffers  in  contused,  punctured,  and 
gun-shot  wounds  of  the  abdomen.  IIow  often  stretching  or  crushing  force 
causes  the  rupture  can  not  be  said,  but  at  all  events  the  injury  hap|wns 
more  frequently  above  than  below  the  brim  of  the  pelvis,  because  the  tube 
may  be  crushed  against  the  transverse  process  of  the  first  lumbar  verte- 
bra. The  difliculty  of  framing  a  timely  diagnosis  in  these  cases  often  makes 
early  cure  impossible.  The  infiltration  and  infection  attending  a  late 
diagnosis  renders  at  the  host  the  detection  and  re])air  of  the  rupture  both 
diflicult  and  uncertain.  Puncture,  incision,  and  draitiage  through  the  lum- 
bar region  or  the  abdomen  in  front  are  the  primary  measures  employed. 

Puncture  of  the  retroperitoneal  collection  of  fluids  through  the  loin, 
although  sometim(»s  followe<l  by  cure,  can  not  be  regarded  as  a  satisfactory 
method  of  practice. 
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Primary  nephrectomy  for  relief  from  wounds  of  the  ureter  should  not 
be  entertained.  Other  things  permitting,  secondary  nephrectomy  should  be 
practiced  in  the  involvement  of  the  upper  end  of  the  ureter  when  annoyance 
from  incurable  fistula  and  from  the  pathologic  processes  at  the  seat  of  the 
injury  becomes  burdensome  to  the  physical  and  mental  welfare  of  the 
])atient.  In  injury  of  the  lower  end,  nephrectomy  should  not  be  done  until 
after  the  possibility  of  uretero-vesical  anastomosis  and  other  forms  of  repair 
are  dismissed. 

Operative  violence  incident  to  the  treatment  of  surgical  conditions  asso- 
ciated with  the  ureter  often  causes  wounds  of  the  tube,  which  are  usually 
either  longitudinal  or  transverse.  The  treatment  of  the  longitudinal  wounds 
is  considered  in  connection  with  calculi  of  the  ureter  (page  10(>5).  The 
transverse  wounds,  esjx?cially  when  complete,  are  more  difficult  of  treatment 
than  the  longitudinal,  on  account  of  the  gaping  and  the  tendency  to  steno- 
sis. In  complete  transverse  wounds  of  the  ureter  the  divided  extremities 
should  be  united  together  (uretero-ureteral  anastomosis),  unless  a  loss  of 
substance  of  the  tube  forbids.    A  two-inch  gap  may  be  thus  closed. 

Uretero-Ureteral  Anastomosis. — Four  methods  of  this  variety  of  repair 
are  considered : 

1.  The  transverse  end-to-end  union  with  and  without  support. 

Tufper's  Method, — In  this  method  the  ends  are  direi'tly  united  together 
with  interrupted  silk  sutures  while  being  supported  by  a  catheter  or  other 


Fig.  1221. — Uretero-ureteral  anastomosis,  transverse  end-to-end,  with  support. 

Tuffier's  method. 

suitable  agent  introduced  into  the  lumen  (Fig.  1221).  Afterward  the  cath- 
eter is  withdrawn  through  a  slit  nuide  ])referably  in  the  distal  end  of  the 
ureter  opposite  the  extremity  of  the  instrument. 

Srhopf^  (Uishitffi,  and  others  united  the  ends  by  sewing  without  the  aid 
of  support  (Fig.  l*3v^*2). 


c 


Fig.  1222. — Uretero-ureteral  anastomosis,  transverse'  end-to-end,  without  support. 
Schopf,  C'ushinj!:.  and  others. 


2.  The  oblique  rnd-to-md  tniifnt  (R<>\cc)   (Fig.  1223). 

liovpc,  with  the  view  of  prrvcniing  ohsinictinn  at  the  seat  of  union  from 
subse(|U('ni  contraction.  dividiMl  the  onds  ohliijucly,  then  <lihit(Ml  them  for  an 
inch,  and  united  tliein  together  by  means  of  alternating  rectangular  and 
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interrupted  sutures  of  No.  1  silk  I'tjrried  by  a  round  straight  needle  down  to, 
hut  not  thnnigh  tiie  mucous  meuibnina  The  line  of  union  was  made  addi- 
tionally set'ure  by  four  or  Jive  interrupted  sutures  sup[jleoK'nted  by  i>erito- 


Fig.  1223. — Uretero-uretera!  aoaatomosis,  oblique  end-to-ctid  UTiioii.     Bovde's  rnothod. 

iiL'id  inveshm'Tit  at  the  sent  of  I  lie  operation,  so  adjusted  as  to  exclude  from 
the  periUiueal  cavily  the  seat  of  injury. 

3.  litmi/uiatwri,  with  and  witkoid  ^itpport^  oLso  with  ond  wiUifjut  splii- 
iifuj  Uie  endii. 

Markuc^  in  18U7,  in  a  female  patient  invjitrinated  and  united  over  a 
catheter  tlie  ends  of  n  ureter  divided  transversely  at  a  point  alK>ut  an  ineh 
from  the  bladder,  A  No.  i>  woven  eatheter  was  introduced  into  the  distal 
end  of  the  firoximal  part  of  the  ureter,  the  fret*  extremity  of  the  instrument 
Ix'ing  earried  outside  of  the  woun<L  *'  After  careful  isolation  of  the  field 
wilii  sterile  pads,  two  traction  sutures  were  introduced  close  to  the  severed 
t  nd  of  the  kidney  portion.  Tlu^  needles  attached  to  these  threads  were  then 
passt^d  within  Ihe  hnnen  of  the  kidney  stump  and  made  to  emerge  at  two 
points  about  one  sixteenth  of  an  inch  apart  on  the  respective  sites  ( Fig, 
1^^4).     The  free  end  of  the  eatheter  oceupyin*^  the  renal  stump  was  then 


Fig,  1224. — -UreteTO-uneteml  ana^tomoeits.  end-t<»-eiid  invagination,  with  support j  and 

T^ithoiit  splittinjE:.     Markoe^s  method. 

passed  into  tJte  bladder,  cau^^ht  by  a  forceps  introduced  into  the  meatus  and 
drawn  down  so  that  its  mouth  emerged  into  the  vagina.  The  traction 
giitures  were  then  slowly  tightened,  and  in  this  manner  the  proximal  extrem- 
ity invaginatr-d  for  about  half  an  inch  into  the  Inmcn  of  tlie  distal  portion. 
After  tying  the  traction  sutures  a  circular  continuous  suture  completed  the 
anastomosis."'  The  lipe  of  union  was  fnrther  repaired  by  [>eritona?um,  the 
wound  closed  except  at  the  lower  part,  through  which  a  gauze  drain,  aris- 
ing from  the  wat  of  the  operation.  esea|)ed.  The  catheter,  which  was 
allowed  to  remain  in  place  for  five  days,  when  removed  was  j)erfwtly  smooth. 
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having  only  a  few  crystals  attached  at  the  vesical  end.  For  several  days  a 
"  serous  discharge/'  apparently  mixed  with  urine,  escaped.  At  the  end 
of  a  month  the  patient  was  substantially  well. 


FiQ.  1225. — ^Uretero-ureteral  anastomosis,  end-to-end  invagination,  without  support 
and  without  splitting.     Poggi's  method. 

Poggi  practiced  invagination  by  first  dilating  the  distal  end  and  then 
drawing  the  proximal  extremity  into  it  by  means  of  one  or  more  traction 
sutures  (Fig.  1225),  which  were  then  tied. 

Robson  and  Winslow  attained  their  aim  by  first  slitting  up  for  a  short 
distance  the  open  end  of  the  distal  part  of  the  ureter,  causing  invagination 
and  union  of  the  proximal  end  by  traction  sutures  (Fig.  1226)  the  same  as 
in  the  preceding  method.  The  slit  at  the  side  was  closed  over  the  invagi- 
nated  extremity  with  sutures.  In  neither  of  the  last  two  instances  was  inter- 
nal support  employed,  and  in  both  additional  security  is  given  by  sewing  the 
free  ends  of  the  outer  to  the  contiguous  walls  of  the  invaginated  portion. 

4.  Lateral  Implantation  (Van  Hook). — The  method  by  lateral  implan- 
tation, as  announced  by  Van  Hook  in  1893,  is  practiced  as  follows:  Ligature 


Fio.   1226. — ^Uretero-urcteral  anastomosis,  end-to-cnd   invagination,  without  support 
and  with  splitting.     Robson-Winslow  method. 

the  distal  portion  of  the  ureter  at  a  ])oint  an  eighth  or  a  quarter  of  an  inch 
from  the  end  with  silk  or  catgut ;  bofirinning  a  quarter  of  an  inch  below  the 
ligature,  make  an  incision  into  the  lumen  twice  as  long  as  the  diameter  of 
the  ureter  with  a  fine,  sharp-pointed  scissors;  make  an  incision  from  the 
open  end  of  the  proximal  ])art  upward  a  quarter  of  an  inch  (Fig.  1227,  a)  ; 
pass  from  without  inward  through  the  wall  of  the  .upper  segment  of  the 
ureter's  ureter,  an  eighth  of  an  inch  from  the  end,  two  very  small  cambric 
needles  introrluced  an  eighth  or  sixteenth  of  an  inch  a|)art  and  armed  with 
a  single  suture  of  catgut;  carry  the  needles  through  the  slit  into  the  lower 
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lube  for  1 1*1  If  an  inch,  tlifiiw  out  through  the  wall  side  hy  side   (Fig. 
1227,  //)  ;  rciijove  the  needles  and  then  make  traction  on  the  extremities 
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Fio.  1227. — Uretcro-yreteml  anastomosis,  end-ui-side  implantation.  Van  Hook's  method 

of  the  hiilure,  thus  drawing  the  upper  eud  of  the  ureter  snugly  into  the 
lower  portion,  and  tte  the  suture  seeurely  (Fig.  1227,  v,  rf),  re-enforee  the 
line  of  jinastoniosis  with  a  ?^ingle  row  of  sutures  iind  surround  the  seat  of 
operation  carefully  with  perituna^nim  if  the  wound  he  intra[ieritoneal. 


Flo,  1228, — Uretero-uret<»ral  anastomosis,  end-in-sidfi  implnntiition.    Kmmet'ft  mpthod. 

fCinwrf's  Matlifuaiioti, — In  etTtatn  instiiners  the  proxinuil  *'nd  of  ihe 
\\\\w  is  iKMinanently  siretched  fnun  tht'  overrlistention  incident  to  aecuiou- 
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latiori  of  fluids  dopeiident  on  tumor  prossure,  calculi,  etc.  In  these  easels 
ready  iinplantatiou  requires  that  the  end  be  tliruinished  in  si/>e,  often  to  a 
eontjitlerable  degree.  Enuuet  attained  the  object  bv  means  of  three  short 
sutures  introduced  at  diiterent  aspects  of  the  dilated  end  The  manner  of 
the  introduction  aiul  of  the  acconi- 
phshnient  of  the  pur[»osr  is  suth- 
eiently  well  indicated  by  the  illustra- 
tions'(Figs.  1228  and  lVi9). 

KcUy  and  Blood  good  modified 
smnewhat  the  manner  of  the  intro- 
duction rtf  the  traclion  sutures,  and 
ndded  secondary  sutures  to  the  line 
of  union.  Two  necilles,  each  armed 
with  a  black  silk  suture,  were  intro- 
duced through  the  longitudinal  inci- 
sion into  the  lumen  and  carried 
thence  outward  respectively  one 
tt  J  rough  each  lateral  wall  (Fig. 
r^:i<)).  As  each  suture  had  alreaily 
l>een  passed  respectively  through  tlie 
outer  wall  of  the  proximal  end,  trac- 
tion made  u|>on  them  caused  this 
extremity  to  enter  the  lower  through 
the  longitudinal  slit,  where  it  WiMi^ 
fixed  by  tying  the  sutures.    **  Two  ad- 

ditional  sutures  were  passed  through  the  lateral  walls  wbere  the  ends  over- 
lapped/'  thus  eorufileting  the  auiistfiniosis.  KvHtf  practin-d  the  plan  suc- 
cosfully  on  the  humnn  subject,  and  BhMHlfffmd  demonstrated  it  latrr  on  the 
dog.    Un  the  renmvfd  cd'  the  urelei'  front  the  dog  at  tbe  end  of  tliree  months, 


Fig.  1229. — t'rt^tero-ureteml  uiizistomosis. 
Emmet/s  method  completed, 


Fig.  1230. — Urct«ro-uretcral  anastomosis,  end-in-side.     Kelly  and  Bloodgood'S  method. 


Fto.  1231, — Uretero-ureteral  anastomosis. 


Result  in  Kc  lly  and  Blood|cood's  method. 
The  mucoiw  tih^ui- 


an  interesting  outcome  was  ascertained  (Fig.  1231). 
brane  was  continuous  and  no  stricture  was  present. 

The  Rt'sttUs. —  V\vM  <'lass:  12  operations  with  2  deaths,  lU'ithcr  «>t  uloch 
waj*  Je[>cndent  on  the  ureteral  proceilure.     »Second  chiss:   1  ojieratiiiii,  en- 
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tirely  successful.    Third  class :  i)  operations  with  1  death.    Fourth  class :  5 
o{)eratious  with  1  death  (Bovec). 

LaterO'lateral  Anastomosis    (Monari). — Latero-lateral   anastomosis   is 
proposed  and  is  executed  quite  the  same  as  in  the  intestine  (Fig.  1232). 


Fig.  1232. — Monari's  method  of  lateral  anastomo»is  of  the  ureter. 

D'Urso  and  Fabii  introduce  into  the  ends  of  the  divided  tube  for  about  two 
inches  bou^ifies  of  projK»r  size  upon  which  the  lateral  cuts  are  made,  the 
bougies  serving  as  handles  to  facilitate  the  sewing  (Fig.  1233).  The  open 
ends  are  tied.     There  is  no  good  reason  to  regard  this  method  as  having 


Vwn.  1L*:W. — OTrso  and  Fabii's  improvemont  on  preceding  method  of  practice. 

anv  avlvaniages  over  the  oiluTs,  and  it  cvrtainly  is  loss  exiH'ditious  than 
SvMUt'  of  tluMu. 

A'f7///  ha-i  dovivt'd  an  unneral  gui<h' *  for  facilitatinir  the  srwiiiir  of  the 
tlividrd  onds  of  \\\v  urrtor.  Tlu'  nuls  are  first  joined  snui:ly  with  a  mat- 
tn^ss  suture.  An  inrision  in  th  '  long  axis  of  the  j^roxinial  tMid  is  made  near 
to  till'  i^oiut   of  si'VtTauiv,  th:ouirh  whivh  xho  Ljuide  is  ]>as-rd  ami  eaust>d 

♦  Jounial  Aniorican  Motlical  Ass^x-iation.  OotoU'r  t».  irMH). 
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to  enter  the  open  end  of  the  distal  part  of  the  tube,  thus  holding  the  ends 
in  place  during  the  sewing,  which  is  facilitated  by  means  of  the  handle 
connected  with  the  guide. 

The  Choice  of  Operation, — As  yet  one  can  not  judge  consistently  of  the 
comparative  value  of  the  various  methods  because  of  limited  experience. 
However,  the  best  operation  is  the  one  that  is  most  available  and  least  liable 
to  troublesome  sequels.  The  transverse  end-to-end  methods  appear  to  be 
more  liable  to  leakage  and  stricture  than  do  the  others.  The  end-in-end 
plans,  while  less  liable  to  leakage  and  stricture  than  the  former,  do  not  seem 
to  be  as  exempt  from  these  infirmities  as  the  method  of  Van  Hook,  and  its 
modifications.  In  instances  of  complete  division  with  much  dilatation, 
Bovee's  method,  although  somewhat  tedious  and  exacting  in  its  technique, 
and  apparently  more  prone  to 
leakage  than  are  the  invagina- 
tion methods,  nevertheless  is 
commendable  and  should  be 
comparatively  free  from  stric- 
ture sequels.  In  the  presence 
of  complete  division  with  lim- 
ited dilatation,  and  also  of  a 
normal  ureter,  Van  Hook's 
method  is  simple,  expeditious, 
and  effective.  The  employment 
of  internal  support  in  the  tech- 
nique, while  affording  temporary 
aid,  complicates  the  procedure 
to  a  degree  not  justified  by  the 
comparative  results  of  methods. 
About  an  inch  of  the  ureter  is 
required  for  end-in-end  (invagi- 
nation) anastomosis,  and  an 
inch  and  a  half  for  end-in-end 
union. 

Implantation  of  the  Ureter. 
— When  loss  of  substance  has  at- 
tended division  of  the  ureter 
rendering  approximation  and 
union  of  the  ends  impossible, 
implantation  of  the  proximal 
part  into  the  bladder,  the  large 
intestine,  the  ureter,  or  upon  the 
skin  k^comes  necessary.  The 
capcal,  sigmoid,  rectal,  etc.,  are 
the  subdivisions  of  iinplantaticm 
into  the  large  intestine.  The  implantation  of  one  into  the  opposite  ure- 
ter is  an  available  ])lan  of  ]>ractice.  The  graftiiijr  into  the  pelvis  of  on<» 
kidney  of  the  iireltT  of  thr  o]>posite  kidney  may  ]>rov('  s<Tvi(i>al>lc  in  some 
instances.     The  ccmiiection  of  tlu'  ureter  with  the  vagina  or  urethra  can 


Fig.  1234. — ^Thc  implantation  of  the  ureter  into 
the  bUidder,  Kelly's  method.  a.  Ureter 
drawn  throuf^h  opening  in  bladder  by  for- 
ceps pa.s8e<l  through  urethra,  b.  One  su- 
ture mtroduced  holding  urethni  in  place, 
r.  lJn.»ttT  secured  in  j^lace  by  deep  and  su- 
perficial sutures. 
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tube  f'T  luilf  an   inch,   tlicnce  out   through  the  wull  side  by  side    (  Fig, 
1227,  b};  remove  the  needkri  aod  thc^ii  make  traction  on  the  extremities 
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Fio.  1227, — U retero-u re teral  anastomosis,  end- in-side  implantation.  Van  Hook*»  method 

of  the  .suture,  tlius  drawing  the  upper  end  of  the  ureter  sougly  iuto  tlie 
lower  portion,  and  tie  the  suture  secnirely  (Fig,  1227,  c\  d),  re-enforce  the 
line  of  firiastomosiH  with  n  single  row  of  s^utures  iind  surround  the  seat  of 
operation  earefully  with  |>eritomieum  if  the  w^ound  Ik*  inlrji peritoneal 


Fio-  1228. — Uretero-urcteral  anastomosie,  end-in-sidn  implantatior     ** 

Krttmrt's  Afotliffntfioti,—]n  eiTtaiu   instances  the  " 
(ulw.^  iw  perinant'Utly  .•^treUhed  from  the  overdistenti" 
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Vcit*  becauso  of  a  lateral  operative  injury  of  the  ureter,  earr'uHl  the 
lower  part  of  the  upper  portion  of  the  tube  outside  the  peritonjeuni,  extended 
the  abdominal  incision  down  to  the  pubes,  opened  the  bladder  outside  the 
l)eritona?uin  on  the  anterior  surface,  cut  the  ureter  obliquely  and  united  it 
to  the  bladder  with  a  satisfactory  recovery. 

The  Remarks. — The  carrying  of  the  ureter  across  the  pelvis  is  objection- 
able because  of  the  dangers  to  the  kidney  and  intestines  from  obstructions 
due  to  the  distorting  effects  of  adhesions  Ix^tween  them. 

Through  the  lumbo-iHo-ingutnal  inruiion,  practiced  by  Morris  (Fig. 
1214)  for  inspection  and  removal  of  the  ureter,  BuUingcr  proposed  extra- 
peritoneal implantation  of  the  ureter  into  the  bladder.  Israel,  through  this 
incision,  resected  the  ureter  for  stricture  located  an  inch  and  a  quarter  above 
the  vesical  orifice.  The  proximal  end  of  the  tube  was  slit  up  about  half 
an  inch,  and  perfect  union  of  the  split  end  with  the  mucous  membrane  of 
the  bladder  was  made  by  sewing;  the  patient  made  a  complete  recovery. 

Bazy  through  a  hypogastric  incision  opened  the  bladder  in  front,  intro- 
duced a  director  into  the  ureter  up  to  a  stricture  of  the  tube;  incised  the 
bladder  on  the  dir(»ctor  up  to  the  stricture  freely  enough  to  jxTmit  resection 
of  the  strictured  portion.  Then  drew  down  on  the  proximal  end  of  the 
ureter,  slit  it  up  about  half  an  inch,  and  sutured  it  to  the  vesical  incision. 

The  Remarks. — This  plan  is  only  feasible  when  the  stricture  is  near  to 
the  bladder,  and  it  is  regarded  inferior  to  the  vaginal  and  transperitoneal 
methods. 

Amour,  through  an  opening  for  suprapubic  cystotomy,  finding  a  tumor 
at  the  ureteral  orifice,  involving  also  the  end  of  the  tube,  stripped  the  peri- 
tonaeum of  the  bladder  posteriorly,  removed  the  diseased  portions  of  the  blad- 
der and  ureter,  closed  the  wound  of  the  bladder,  and  implanted  the  ureter 
into  the  bladder  above  the  wound. 

Cohi,  for  cure  of  an  abnormal  ureteral  opening  at  the  inferior  part  r)f 
the  vagina,  made  a  ciesoent-shaped  incision  at  either  side  of  the  0])ening, 
uniting  above  at  the  arch  of  the  pubis.  By  the  aid  of  oblique  incisions, 
the  soft  parts  were  divided  and  separated  from  the  ]ml)ic  bones;  the  urethra 
and  vagina  detaclied  and  pushed  downward,  the  pre-vesical  space  entered, 
and  the  ])lad(ler  exposed  at  the  left  side  down  to  the  usual  point  of  entrance 
of  the  ureter.  A  sound  was  introduced  into  the  ureter,  the  ureter  separated 
from  the  vagina  and  divided  transversely,  and  the  bladder  o|)ened  by  an 
incision  of  the  external  surface  an  inch  long  and  of  the  internal  mucous 
membrane  about  half  an  inch.  The  mucous  membrane  of  the  ureter  was 
sutured  to  that  of  the  bladder  and  the  bladder  wall  united  around  the  ureter 
by  Ijcmlx^rt  sutures.  The  u])])er  end  of  the  lower  portion  of  the  ureter 
was  ligatured,  closed,  and  cauterized,  and  the  wound  dressed. 

The  Inira-perHoncal  Mctliod. — In  this  method  the  ureter  is  raised  from 
its  bed,  made  free*  in  the  ])eritoneal  cavity  and  im])lanted  into  the  bladder. 
Objections  to  the  j)lan  are  briefly  stated  under  IV//'.s-  method. 

Krause*s  Method. — Through  an  abdominal  incision  Krause  lilnTated  the 
lower  two  inches  of  the  ureter  and  slit  u])  the  lower  end  to  incn^ase  the 
width  of  attachment.     At  the  anterior  and  at  the  postiTior  surface  of  the 

*  Berlin  Klinik,  Fcbnmr>'  27,  1890. 
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un*ter,  about  half  an  inch  abtjve  the  incigion^  a  lung  silk  ligature  wa^  passeiL 
Through  tin*  un*llira  a  long  |>air  of  drejfj-ing  forceji!?  were  pa^&sed  back 
against  the  jxisttrinr  wall  of  the  bladder  at  a  point  corresponding  to  the 
pro|M*r  «4^ftt  of  implantation,  and  an  incision  was  made  into  the  bladder 

upon  the  point  of  ihv  forct^ps  froiu  without;  the  extremity  of  the  instru- 
inifUi  WHi^  puv(hod  through  the  o [Honing,  the  end  of  the  ligatures  grai?ped  by 
Itic  furc.'cp!^,  the  fon*e[)s  withdrawn,  and  the  ligatures  left  protruding  froni 
the  urethra.    The  ureter  was  R^wed  to  the  bladder  and  the  alxlonien  closed. 

Kdlti,  finding  the  ureter  too  short  for  pro[>er  implantation,  lilierated  the 
hhidder  from  the  rnirii  of  the  puliis,  thus  pi^ruiitting  the  organ  to  be  dis- 
placiHi  haekwiird  suflieieutly  to  allow  of  implantation  without  undue  trac- 
tion on  the  ureter.  Wxtzel  sutureil  the  bladder  to  the  iliac  fossa  for  the 
Banie  fuirpone.  Jioldt,  for  cure  of  a  uretero- vaginal  Vistula,  lirst  passed  a 
guin-ehtslie  (*alht*ter  through  the  fistulous  opening  into  the  ureter,  opened 
the  nfulouien,  and  jitawd  the  pati\*nt  with  the  |)elvis  elevatcHl  Although 
tlie  ureter  wa.s  lixcd  lM*eayse  of  adhesions,  the  iirusenee  of  the  catheter  per- 
mitted of  rendy  reseetion  at  a  point  about  three  inches  above  the  vagina, 
retaining  in  place  the  adherent  |K^ritomeum  for  the  purposes  of  repair  and 
nutrition.  Tfie  fraguu-rit  of  ureter  wns  seized  at  the  vaginal  junction,  tlu' 
cuthettT  reruMining  in  place,  the  bladder  was  partially  filled  with  sterilized 
water,  and  then  opi-ued  as  nearly  as  possible  at  tlie  normal  site  of  the  ure- 
teral orifice,  by  a  third-of-an-ineh  incision.  The  water  was  removed  from 
the  bhidder  l)efore  division  of  the  mucous  mend^ranc,  and  a  long  pair  of 
uterine  fonvps  were  introduce*!  through  the  urethra  into  the  bladder, 
th(»nn'  out  through  the  opening,  grasping  the  end  of  the  catheter  and  with* 
drnwiug  it  liv  way  of  the  bladder  out  of  the  urethra  for  four  inches.  The 
ureter  was  drawn  into  the  l>ladder,  einiported  by  the  catheter,  about  a  quar- 
b^r  of  an  ineh,  and  fusti-nc'd  in  place  by  means  of  three  fine  silk  sutures 
passe<l  e.xternully  su pertlcially  througli  the  ureter  and  down  to  the  mucosa 
of  the  libulder.  The  abilonien  was  closed  without  drainage,  and  the  patient 
made  a  prompt  and  uneventful  recovery. 

The  Remarks, — ^Thc  distention  of  the  bladder  by  water  affords  a  better 
opportunity  to  pro|*erly  locate  the  jioirUs  of  implantation.  The  catiieter 
ntfords  ctisier  and  l>etter  luindling  of  the  parts.  It  should  be  retained  about 
forty-eight  hours  until  the  line  of  implantation  is  secure. 

Tufjur,  for  cure  of  a  uretero-vaginal  fistula,  pbiced  the  patient  in  Tren- 
delenburg's position  and  opened  the  al^lomen  in  the  median  line  iind  incisinl 
tlu*  peritonanim  over  the  ureter  where  it  crosses  the  iliac  vessels.  lie  raised 
up  the  ureter,  deta<'hed  it  down  to  the  vagina,  and  severed  it  there.  The 
bladder  was  then  o|)ened  at  the  pro|i<'r  site  for  about  half  an  ineh.  A  cath- 
eli'r  (No.  1^2)  was  introduced  into  the  ureter,  the  end  of  the  instrument 
fmssed  through  the  opening  into  the  bladder  and  out  through  the  urethra, 
taking  with  it  into  tlie  oj)ening  in  the  bladder  the  end  of  the  ureter  a 
suibeient  distance  to  mei*t  the  riH|urnnnents  of  implantation,  which  was 
done  by  tine  silk  s^utures,  five  of  which  joined  the  mucous  Ix^rtlers  and  the 
remainder  a  row  which  united  together  the  respective  musculo- fibrous  stnic- 
tun»s  of  tiie  unler  and  bladder.    A  good  nHX>very  followetl. 

lialit^  implanted  the  divided  distal  end  of  a  tireter  into  the  bladder  in 
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the  following  manner:  A  double  catgut  ligature  was  passed  through  the 
ureter  at  either  surface  an  eighth  of  an  inch  froiii  the  end.  The  bladder 
was  incised  for  an  inch  at  a  point  best  suited  to  unite  it  with  the  ureter,  and 
the  sutures  armed  with  curved  needles  were  introduced  an  eighth  of  an  inch 
from  the  incision,  from  within  outward  through  the  bladder  wall  and  tied 
upon  the  peritoneal  surface,  thus  carrying  the  end  of  the  ureter  through  an 
extremity  of  the  incision  into  the  bladder.  The  remaining  borders  of  the 
mucous  membrane  of  the  bladder  were  united  together' with  a  continuous 
catgut  suture,  and  the  wound  of  the  bladder  completely  closed  by  separate 
suture  of  the  deep  and  peritoneal  tissues.  By  means  of  two  strong  catgut 
sutures  the  bladder  was  then  fixed  to  the  pelvic  walls  to  prevent  undue 
traction  on  the  implanted  ureter. 

The  Remarks. — The  walls  of  the  ureter  and  bladder  were  carefully  and 
closely  joined  with  each  other  by  sutures,  and  the  peritonaeum  was  so 
arranged  as  to  cover  all  denuded  parts.  The  end  of  the  ureter  projected 
beyond  the  mucous  membrane  of  the  bladder  after  union,  as  later  dis- 
closed by  cystoscopic  examination.  The  wound  was  drained,  the  patient 
making  a  good  recovery.  Other  similar  cases  have  proven  equally  suc- 
cessful. 

Boarfs  button  (page  1000)  has  been  successfully  employed  in  several 
instances,  being  removed  after  separation  from  the  bladder  by  means  of 
the  various  expedients  directed  to  that  purpose  in  instances  of  foreign  bodies 
in  that  organ. 

Krug,  who  divided  the  ureter  during  the  removal  of  a  fibrous  tumor, 
clamped  the  divided  ends,  and  completed  the  operation.  He  then  made  an 
incision  into  the  bladder,  treated  the  end  of  the  ureter  as  done  by  Van  Hook 
for  invagination,  introduced  it  into  the  bladder  incision  and  sewed  it  there, 
being  careful  not  to  obstruct  the  lumen.  Several  tiers  of  running  sutures 
were  made  and  the  available  amount  of  peritonaeum  employed  "  to  build  a 
solid  wall "  around  the  ureter.  A  catheter  was  kept  permanently  in  the 
bladder  for  four  days,  after  which  catheterization  was  practiced  every  four 
hours.  The  patient  recovered  promptly  without  an  untoward  symptom, 
and  left  the  hospital  in  four  weeks. 

Penrose  removed  an  inch  of  the  ureter  which  was  involved  in  a  carci- 
noma of  the  cervix,  ligatured  the  distal  and  implanted  the  proximal  end  into 
the  bladder  by  Van  Hook's  method,  and  closed  the  abdomen  without  drain- 
age.    The  patient  made  a  good  recovery. 

Kelly  quotes  a  case,  happening  in  the  practice  of  Fullerton,  of  division 
of  a  double  ureter  during  the  removal  of  the  uterine  appendages.  In  this 
instance  the  vesical  ends  were  ligatured  and  the  others  introduced  side  by 
side  into  an  opening  made  into  the  bladder  at  the  superior  portion  and  a 
little  to  the  right,  and  sutured.  This  patient  made  a  prompt  and  uneventful 
recovery. 

Vaginal  Cysto-ureterotrrsis. — The  changing  of  a  fistulous  orifice  from 
the  vagina  through  the  vesico-vaginal  se])tum  into  the  bladder  comprehends 
so  great  a  variety  of  operative  measures,  whith  for  ap])areiit  reasons  are  much 
more  fully  treated  in  exclusive  gynaecological  works  than  in  one  of  this  char- 
acter, that  the  reader  is  respectfully  referred  to  the  former  for  information. 
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Opera  lion  hif  ihr  sarraf  nmie  fnr  rrpiiir  of  a  ureter  curv  not  be  com- 
jnentlerl  t'Xft'iil  |i<Mii;ips'  wJu-ii  tlie  ]jriniarv  injury  ri'<[uiriug  llu"  npLnitioD 
wais  reecived  during  ii  i^acnd  operation  fur  uuotJier  reason. 

The  manner  of  impiantalion  is  a  matter  of  great  ^ignificauee.  The 
procuring  of  seuure  union,  the  prevention  of  com^trietiun  and  of  regurgita- 
tion froru  the  Ijhidder  are  important  desiderata,  Tlie  emj^loynient  <>f  aseptic 
eare  and  the  prevention  of  traution  at  the  seat  of  gralting  meet  the  tirsfc 
requirement.  The  raising  of  the  hhidder  iiigher  in  thi'  i>elvis,  and  fasten- 
ing it  in  place  by  g\ituring  to  the  broad  ligament  or  to  other  convenient 
strueture?^,  h  a  well-tlireeted  idTort  for  Ihe  |)reventio!i  of  traction.  Traction 
suliires,  iittached  to  Ihe  intravesical  end  of  the  ureter  and  parsed  out  through 
the  urethra  and  fastened  lo  the  dressings  or  liehl  by  weigh ting»  are  employed 
with  siie(M:»ss  to  neutralize  the  influence  of  the  upward  traction  on  the  im- 
planted end  of  the  tube.  The  encroachment  on  tlie  line  of  repair  of  drain- 
age agents  is  objectionable  ami  should  not  be  per  ni  it  ted  wlicn  ])ossibIe  to 
avoid  it  Drainage  should  not  be  employed  in  any  instance,  unless  it  is 
deemed  m  very  essential.  The  splitting  of  the  imphmted  imil  of  the  nreter, 
and  (he  oblifjne  introduction  of  the  same  throngh  the  bladder  wall,  are  em- 
ploye<l  to  prevt^nt  constriction  and  return  How  respetively.  Tfie  implanta- 
tion togetiicr  of  the  ends  of  the  ureters  ami  the  intiinuic  bhiddcr  wall  into 
the  bowel  is  a  matter  of  brilliant  conception  and  successful  attainment  (page 
13Ij5),  Implantation  may  [>e  accomplished  quite  readily,  in  s^^me  instanees, 
In'  bringing  the  end  of  thu  ureter  and  the  portion  of  the  bladder  into  which 
grafting  is  to  be  made  outside  of  the  abdominal  cavity. 

The  Rmmd's. — The  abdominal  ronte  is  preferable  in  all  in&;tanees  of 
eyBto-nreterotresis,  and  especially  in  ojierative  injuries  of  the  ureter,  as  thi-n 
the  repair  can  be  made  before  closure  of  tfie  abdondna!  incision.  Extra|)eri' 
--toneal  is  preferable  to  intraperitoneal  iTiipltidation.  However,  in  tlie  latter 
plan  the  j>crilomeiim  is  closed  around  the  wound  so  carefully  as  to  const i- 
Uite  in  elfeet  extraperitoneal  implantation*  so  far  as  the  wound  is  concerned. 
If  the  peritomeum  be  draivn  too  clo*?eiy  arcajud  the  ureter  at  the  site  of 
implantation,  constriction  of  the  tube  may  follow  (Martin),  l^reteral  fis- 
hdiT  of  congenital  or  ac<[uired  nature  are  sometimes  treated  by  implantation 
matle  through  the  vagina,  which  alTords  a  ditlicult  and  constricted  field  of 
action.  Whenever  diseased  prod  nets  are  aiisoeiated  with  the  ojK'ration  field, 
the  intraperitoneal  method  should,  if  fmssiblc,  be  avoitled. 

The  fifsuUs.— Havre  reports  37  ureterocystostomies  for  injury,  15  by  the 
inlrap.^riloncal  and  '■!  liy  the  extraperitoneal  mclhiKls,  the  renminder  not 
f?tated.  In  1'^  of  the  former  cases  resection  of  the  liladiler  was  done.  The 
mortality  was  a  little  over  2  per  cent.  Also  42  nreterocystostomies  for 
various  kinds  of  fistnire,  etc.,  are  re|wrted.  Of  these,  12  were  intrap?rita- 
neab  14  extra]writoneah  and  U'l  unstated,  Fonr  died,  of  which  2  succumb<;'d 
to  kidney  complications  at  a  bit^r  period. 

The  Implantatioii  into  tM  BowbI.— The  technical  ditficulties  of  bowel 
implantation  of  the  ureter  are  much  less  serious  than  the  resultant  infection 
(if  the  Ividncv^  whkh  a|>]U'ars  so  likely  to  ff)llow  from  the  wanderings  of  the 
intestinal  micniU^s,  I*]  \  peri  mentally  the  teehnic|ne  is  snccessfuh  but  practi- 
caily  the  oiiti'ome  was  so  fretpiently  fatal  in  animals  as  to  discourage  for  a 
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while  the  attempt  in  iniiu.  Axial  imphintation  of  the  ureter  into  the  bowel, 
and  its  retention  there  by  sutures;  implantiitiou  of  both  ureters  with  a  small 
associated  piece  of  bladder  wall  (page  13(»5)  ;  and  implatitation  of  the  ure- 
ters with  associiited  mneous  membrane,  are  the  methods  of  praetiee  com- 
monly employed. 

Chapui  regards  the  ascending  and  descending  colon  as  the  parts  of  elee- 
tion,  and  operateti  as  follows:  Begin  the  abdominal  incision  just  below  the 
eostal  border  at  a  point  about 
tiirir'e  inches  outside  the  median 
line  and  e:xtend  it  downward  t() 
the  level  of  the  anterior  superior 
spine  of  the  ilium,  thence  in  a 
curved  manner  to  within  two 
inches  of  the  median  line;  ex- 
pose the  posterior  parietal  peri- 
tonanim  in  the  iliac  region  and 
ojMin  it  parallel  with  the  inser- 
ion     of     the     mesocolon,     four  ^*^-  12a5.^Chap«t's  methmi  .>f  implantation 

»^     ,  •        .  1  ,  \  ^  f>i  ureter  mto  bowel. 

nnches;  seize  the  outer  ed^a  of 

the  incision  with  forceps  and  strip  up  the  peritonanim  to  the  verte- 
bral column;  find  and  divide  the  ureter  between  two  forceps,  tie,  disinfeet, 
and  replace  the  lower  end,  and  ,Huture  the  up{>er  to  the  posterior  and  inner 
aspect  of  the  colon  in  the  following  manner:  unite  the  posterior  lip  of  the 
ureter  to  the  bowel  with  three  or  four  sutures  before  incising  the  latter 
(Fig.  1235) ;  incise  the  intestine  about  a  quarter  of  an  inch  below  the  row 
of  sutures  in  the  direction  corresponding  to  the  ureteral  orifice;  suture 
the  mucous  membrane  of  the  posterior  lip  of  the  ureteral  opening  to  the 
corresponding  membrane  of  the  bowel »  also  suture  the  anterior  lips  in  a 
similar  manner  as  far  as  practicable;  unite  with  sutures  the  walls  of  the 


1236. — Iniplanttttioii  of  the  urif*t<»rs  inta  the  Iwwd,  Martin's  method,  o.  The 
ret'tuiu-  b.  Point  of  const rirt ion  of  the  boweL  c,  c.  Uretera  joini?d  toijcethcr  in 
parallel  position,  d,  d,  d.  Silk  suture  amicti  with  needles  attached  to  the  iin'ters 
and  pa.sd^uig  into  and  ovit  through  the  wall  of  the  bowel.  c%  «,  Tmction  swtures  for 
drawing  apart  the  borders  of  the  wound,  /.  Muscular  fibers  of  the  twvveL  y. 
Opening  for  the  paasage  of  sutures,     h.  Points  of  escape  of  ends  of  traction  sutures. 

bowel ;  close  the  remainder  of  the  intestinal  incision  in  the  usual  manner, 
burying  the  ureter  in  the  intestinal  wall  with   two  rows  of  sero-serous 
gutures.  and  phue  a  gauze  drain  over  the  graft. 
71 
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The  patienl  voided,  three  or  four  tinii^s  prr  ilUm^  mixed  urine  and  fteces, 
and  was  satit^lied  with  lier  eoudition.  No  i^lgn^  uf  in  feet  ion  of  tlie  kidney 
were  present  live  months  after  the  operatioji.  In  another  case,  a  few 
months  later,  a  fatal  result  followed, 

Martiu's  Method  (Axial  Inijdantation). — The  mechanism  of  this 
metliod  is  substantially  as  To  [lows:  1.  The  ureters  are  eaused  to  so  empty 
into  the  Imwel  in  its  long  diameter  tluit  the  urine  and  hvcx^^  are  disseharged 
in  the  same  direction.  2.  The  longitudinal  hnryin>j  for  an  inch  or  more 
of  the  ureters  in  the  wall  of  the  rectum  permits  the  i^ressure  of  the  outgoing 
frieal  matter  on  the  nnieous  membrane  to  enifjty  and  eonijiress  the  lower 
extremities  of  the  ureters.  The  nmseular  eontractions  of  the  ^t  contribute 
their  inlhienw  to  these  results. 

The  Operation. — Cleanse  the  bowel  thoroughly  and  plaee  the  patient  in 
the  Trendelenburg  position;  expose  the  reelum  through  an  abdominal  inci- 
gion;  incise  the  peritonteuui  over  the  lower  three  or  four  inches  of  the  ureters 
down  to  the  bladder;  dissect  out  the  lower  three  inches  of  the  ureters  and  tie 
each  with  a  strong  ligature  near  to  the  bladder,  severing  them  close  above  the 
ligatures  (Fig.  l'?3(J)  ;  liring  the  renal  extremities  of  the  ureters  forward 
and  join  them  together  in  a  i)aranel  position  (e,  c)  by  jmssing  through  their 
outer  walls  a  long,  line  silk  suture  aruied  at  each  end  with  a  cambric  needle; 
make  a  two-ineh  longitudinal  incision  at  the  up[iermost  [mrt  of  the  wall  of 
the  rectum  down  upon  its  mnscular  coat;  expose  by  dissection  an  oval  sur- 
face an  iuch  iu  width  at  its  greatest  transverse  diameter,  drawing  apart  the 


TlQ,  1237, — Implantation  nf  ttie  ureters  into  the  tioweh  Martin's  method*  a.  The 
rectum,  b.  Point  of  ron.strirtion  of  the  t>owfl.  c,  c.  The  ureters,  e,  e.  Union  of 
ptTit lineal  borders,     h.  Traction  sutures  tied. 

thips  with  traction  Ioo])s  (e,  c)  ;  occlude  tlic  bowel  above  the  ineisicm  witli  a 
clamp  or  other  suitable  means  (b)  :  make  an  incision  into  the  bowel  at  a 
point  of  the  oval  space  (f)  three  fourths  of  an  inch  from  the  lower  end 
(;/),  large  enough  to  admit  the  ends  of  the  nreters;  pass  downward  through 
the  opening  (/;)  the  doubly  arnted  ligature  (fl.  ih  d),  causing  the  nwdles  to 
escape  anteriorly  about  an  inch  below  the  [dare  of  entranee  (h)  :  draw  the 
ureters  through  the  opening  into  the  bowel  as  far  as  the  sutures  will  jierniit 
(Fig,  1237).  Elevate  the  nreters  (f\  c)  to  a  right  angle  with  the  bowel, 
uniting  them  low  down  to  its  fibro^muscolar  coats  by  fine  catgut  sutures 
so  passed  as  not  to  invade  the  cavity  of  the  gut  or  constrict  the  himen  of 
the  tidx's;  place  the  ureters  on  the  denuded  surfact?  parallel  with  the  bowel, 
and  unite  tliem  at  either  side  to  the  mnscular  coats  of  the  intestiiie;  infold 
the  muscular  ct^ats  by  uniting  them  together  with  fine  silk,  thus  bur}nng 
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tbe  extrc^inities  of  the  urt'li^rs  tiit.»  ilisstana*  nf  an  iiicli;  cover  in  llir  uuund  u]\ 

to  the  bifuivation  of  the  ureteric,  uniting'  I  he  divided  peritoneal  borders  with 

tine  silk  (e,  e)  :  increase  the  security  of  the  imfilantauon  by 

additioDal  fine  silk  sutures  where  neetleiL     Th*,-  alKloiiiinal 

wound  u  then  elo.sed,  leaviu;^  sutfkient  room  at   the  lower 

angle  for  the  e^icape  of  a  .^rnall  ^auze  drain  extendintr  out 

from  the  deat  of  implantation. 

The  Remat'ks^ — The  renal  portions  of  the  ureteral  i^hould 
btr  ecinlrollcil  from  the  outset  \ty  pressure  to  ju'event  ihc 
escape  of  tliiids.  Thi**  method  of  practice  has  l>een  applied 
l>oth  to  dogs  (thirty-eight)  and  human  suhjeetn  (three)  : 
to  the  latter  in  one  instance  of  removal  of  the  bhvdder,  and 
in  another  for  exstrophy;  ilte  tldrd  is  not  stated. 

The  liestiliii, — In  the  ease  of  cysteetoniy  the  patient  lived 
three  years.    In  the  case  of  exstrophy  the  implantation  was 
only  a  partial  sncce?i§.     Of  the  dotes,  4  lived  an  '•  hidefi-       j^^,.  I2as 
nitt*  time/'  in  2  of  which  both  ureters  were  implant(*d  in   Implantation  of 
rhe  rectum. 

Fowler's  Operation, ^ — Fowler  aimed  to  su|>plement  the 
restraining  intluence  of  the  cir<idar  fibers  of  the  gut  on  the 
lumen  of  the  ureter,  during  dcfiH'atiou.  with  a  valve  of 
mucous  membrane  so  an*anged  as  to  [)rovide  greater  secur- 
ity  against  ascending  infection  then  and  during  the  presence  in  the  bowel 
of  excrcnientitious  Hubstances. 

The   Operation. — Thoroughly  cleanse   the    bowel   and  dilate   the   anal 
sphincters;  place  the  patient  in  the  Trendelenburg  position  and  o\m\  the 


the  iirt'ltTH  in- 
to the  l>oW(*l» 
Fow  let's  iiteth- 
od.  nhtiqiip 
division  of  the 
yref-er. 


1  i^  1  J:;!i, — Injphintation  of  thf  uret4*rs 
iixUi  fh*'  bovvi'l,  Fowler' rt  oiethod. 
The  t4)ngue-sha[>e<i  mueouri  Hap. 


Fio.  1240. — Implant jition  of  the  ureters 
into  the  l>owei,  Fowlpr*s  niethod*  The 
mui-ons  Hap  attached  to  the  ureters. 
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iilaJojiirn  lit  Uu'  nii'dtiiii  linr;  draw  Uj^ide  tlie  intestines  and  identify'  the 
urt'kTH  und  tlioir  nvlution^  witli  iUv  viishOs;  ineiisi?  the  periton«?om;  uxpose 
ond  tmt'i*  tfie  uri'tiTf^  to  thr  IduddiT  wtdl ;  scvrr  tlie  uretersi  on  a  line  with 
rhi*  l»lnddrr  wiill  and  vn\  t\w  proxinml  vmh  oUliquoly  {Fig.  1238)  ;  make  a 
lon^ilndimi!  iiH-iHiiui  io  llie  inilrrior  wall  of  the  reetuin,  tliroiigh  the  serous 
itiid  niUf*<idar  toatn,  two  and  Uinv  fourths  int-liK-^  lon^^;  dissect  carefully 
u^itlc  the(*e  titiHUcs,  c\|>08in^  a  dirtiiioml-sha]M:'il  submucous  space  (Fig. 
1:^3SJ)  ;  inlroduee  tnictitni  l(>ops  juhI  drnw  ajiarl  tlie  Ixirdcrs  of  the  wound; 
cut  in  tln'  innccms  mcinliran^',  at  the  InwiTludf  of  the  field,  a  tongiie-shuped 
tlijp  with  Hic  liaHc  upward;  dind»lc  upward  the  tongue-shafX'd  flap  on  itself, 


Fw*.  lilt— ImpUnUtku)  nt  the  ureleiB 
into  thv  bow^,  Fowkr's  uielliad. 
Cl«|>  In  myoouB  I 


FYg,  1242.— Itnnlaiilftlkm  of  tkt  arpter 
into  the  bowetFofwkr^iiiellKML   Sero- 

n\  that  lU  iipex  nit]  coriv^fioiicl  to  its  base ;  join  the  halves  togciber  in  this 
pwilKHi  with  a  sutun'  at  mch  sidt%  thus  fanning  a  flap  with  a  double  ^nr- 
facr  Mf  nuKtnr*  inetnbrane ;  pbti*  thp  un'liM^  &itle  bv  sid**  upan  the  flap, 
with  t^  "cut  ^mrtmc^  untlmii  ''       15W) ;  »iinnin-  the  urvWrs 

in  pcicsi  auree^  being  careftU  hitter  do  mn  tnriide  the 

hittiHiE^  <iC  th«^  tutit'^ :  poiJi  thr  valf^  and  the  attached  end^  of  the  ureters  into 
the  recttim,  and  ck^r  the  rtrial  w<yuiid  as  folloirs :  eja^  the  gap  in  llie  aH^m- 
brane  left  bj  the  lellected  flap  «itb  eat^t  .<attir^  (Fig.  1^41);  doer  the 
mound  of  the  sem-nnaciihir  eoats  with  $ilk  sstiirr^,  cans^iog  one  iKr  Vim 
ta  thm  v^mg^  tQwhadt  the  wall  (not  the  hineien)  of  the  tiiiHefi»  for  better 
feewrirr  (Fig.  If-lt) ;  untie  the  abdominal  wound  mid  plaee  the  paliecil 
in  hod. 

fWiffr  daiwis  the  foUowing  advaatagvs  for  Ihk  BN4bod»  wlucli,  H  \ 
to  w^  the  Uslotj  of  the  aase  in  iimrtMii  jaslifiv:  L  **  Aa  eBaeat 
tieat  tah^  with  a  «M0W  Mria»  appfied  to  the  opea  aMvtitt  at 
-  pemridfd.     Th»  Tshe  k  m  sitaated  that  it  m  Baaefy  appIM  la 
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occludes  the  open  ends  of  the  ureters  as  the  rectum  becomes  filled  with  urine, 
or  when  faecal  matter  descends." 

2.  "  The  placing  of  the  ureters  in  the  submucous  space  of  the  rectal  wall, 
for  a  distance  of  three  or  more  centimeters  (an  inch  and  a  quarter  or  more) 
above  the  point  where  they  enter  the  cavity  of  the  rectum,  affords  an  addi- 
tional safeguard  against  renal  infection.  In  this  situation  the  circular  mus- 
cular fibers  of  the  bowel  wall  compress  the  ureters  and  secure  occlusion  at 
this  point  during  defecation.'' 

Krynski  exposed  the  submucous  tissue  of  the  rectum,  introduced  the 
ends  of  the  ureters  into  the  rectum,  and  closed  the  wound,  fastening  the 
ureters  in  place. 

Maydl  transplants  the  ureters  with  an  elliptical  piece  of  the  trigone  of 
the  bladder  (page  13(15)  to  the  bowel,  thus  preserving  the  natural  mechan- 
ism of  the  ureteral  openings.  This  method  of  practice,  which  certainly  is 
more  complicated  than  either  Fowler's  or  Martin's  methods,  is  commended 
by  the  outcome  that  seems  to  follow  its  employment. 

Vignoni,  Pisani,  and  many  others  have  devised  ingenious  plans  of  action, 
but  it  seems  to  us  that  those  already  expressed  in  detail  are  better  suited  to 
the  purpose. 

The  measures  of  Gersuni/,  Mauclaire,  and  Tizzoni,  directed  to  division 
of  the  bowel,  with  the  idea  of  establishing  an  independent  delivery  of  the 
excretory  products,  do  not  require  special  consideration. 

The  Results. — Bowel  implantation  has  been  ])erformed  Go  times  on  man, 
with  a  mortality  of  18:  G  died  promptly  from  shock;  7  lived  from  five  days 
to  two  years,  dying  from  infection  of  the  kidney  or  other  consequent  com- 
plications.   The  causes  of  death  of  the  remaining  5  are  obscure. 

The  Implantation  on  the  Skin. — Implantation  on  the  skin  will  quite 
likely  be  followed  sooner  or  later  by  kidney  infection.  Yet,  while  this  is 
true,  the  disease  of  a  kidney  may  be  so  extensive  as  to  favor  its  employment 
in  lieu  of  the  more  effective  bowel  implantation.  Implantation  on  the  skin 
can  be  made  through  a  buttonhole  opening  (Pozzi)  in  the  loin  (upper  end), 
or  at  the  seat  of  the  abdominal  wound.  Split  the  end  of  the  ureter  and  sew 
it  to  the  skin.  The  extension  of  the  ureter  through  the  abdominal  cavity 
provides  a  bandlike  structure  that  exposes  the  intestines  to  the  subsequent 
dangers  of  entanglement  and  obstruct icm. 

Splicing  the  Ureter. — In  view  of  the  dangors  of  infection,  and  the  con- 
sequent need  of  a  substitute  for  skin  implantation,  as  previously  considered, 
Rydijgier  j)ropos('d  to  iiu])lant  both  ends  on  the  abdominal  wall  and  estab- 
lish a  continuity  of  function  by  a  plastic  o]>cration,  which  consists  in  turn- 
ing over  them  a  flaj)  of  skin  so  as  to  provide  for  their  loss  of  substance. 
Van  Hook  proposed  th(»  following  ingenious  plan  for  splicing  a  damaged 
ureter  too  short  to  be  inipljintc(l  into  the  bladder: 

The  Operation  (Van  Hook). — Implant  the  ureter  in  the  abdominal 
wall  in  the  median  line,  as  near  to  the  bladder  as  ]>ossil)le,  and  close  the 
wound  except  at  the  j)oint  of  o])ening  the  ureter;  oj)en  the  abdominal  wall 
iK'twtKm  the  ureter  and  the  j)ubes  down  to  the  ])eritonaMnn  and  bladder, 
when  the  pati<'nt  is  recovered  from  the  ])riniary  o|)eration;  distend  the 
bladder  and  make  parallel  inci>ions  at  either  side  of  the  median  line  of  the 
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bladder  in  front,  an  inch  and  a  quarter  apart,  downward  tuwjird  the  neek  of 
the  bladder  for  a  pn»[K.'r  distance  to  effect  repair;  nnite  at  the  lowest  points 
the  two  incisions  bv  a  transvei-se  one,  dissect  up  and  retleet  backward  the 
flap,  leaving  it  attached  above;  separate  the  ureter  from  the  skin  and  bring 
it  down,  so  as  to  overlap  the  upturned  llap,  which  latter  is  then  fastened  in 
place  with  eatgut  suture^;  fasten  the  ureter  in  position  with  hue  catgut 
atures  passed  superficially  through  its  wall^  and  the  eontiguous  tissues 
'along  its  course;  sew  the  borders  of  the  vesical  flap  together,  forming  a 
tube,  into  the  upper  end  of  which  the  end  of  the  ureter  is  intnxluced  and 
fastened  in  place  with  sutures:  close  the  bladder  wound  with  eatgut  sutures, 
leaving  the  lower  entl  open  for  drainage;  also  close  the  ahilominal  wound, 
leaving  it  at  its  lowermost  point  open  for  drainage. 

The  Comiftetits.—QaTQ  should  be  taken  not  to  invatle  the  cavity  of  the 
bladder  while  making  the  thip.     The  flap  may  be  lengthened  after  cutting 


Fig,  1243,^Thc  Van  Hook-Boftri  operation  of  tnin.'splantiii^  short  tirctpr  into  bladder. 


the  peritnna^mu  transversely  near  its  line  of  attachment  to  tiie  lihtdder  and 
sewing  it  to  the  bladder  as  far  down  as  jjossible,  tims  affording  an  extended 
area  for  incision. 

Hoan  also  figures  a  similar  plan  of  action,  which  is  amply  described  hy 
the  prectMling  text  (Van  Hook)  and  I  he  ilhistratitms  rejireseuting  the  pro- 
cedure (Fig.  1243). 

liacon  suggests  ureteral  splicing  through  the  agency  of  an  isolated  por- 
tion of  small  intestine  (Fig,  1*24  1).  The  loop  is  isolated  jind  retained  in 
pio|K'r  jdatv  by  sutures,  and  th<'  ends  of  the  ureter  split  and  implanted  in 
the  wall  of  the  intestine  at  opposite  points,  the  lines  of  iuiplantation  Uung 
repaired  by  peritonieum.     Vftn  Hook  suggests  imbedding  the  loop  outside 
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of  the  jwritonaHiin,  making  a  temporary  ureteral  fistula  above  the  implanted 
bowel,  the  lower  ureteral  end  being  brought  out  below  it,  and  after  shrink- 
age of  the  bowel  takes  place,  connect  it  above  and  below  with  the  ends  of 
the  ureter. 

The  preceding  and  other  ingenious  proposals  await  the  verdict  of  prac- 
tical employment. 

The  Remarks. — There  is  now  little  need  of  considering  the  availability 
of  skin  implantation.  The  improved  technique  of  bowel  grafting  and  the 
possibility  of  uretero-ureteral 
anastomosis,  added  to  the  com- 
paratively fatal  outcome  of  the 
skin  implantation,  reduces  the 
usefulness  of  application  of 
the  method,  mainly  to  cases 
of  impending  nephrectomy,  ex- 
cejit  in  single  kidneys. 

The  Results. — Bovee  reports 
10  cases  of  skin  implantation. 
The  rate  of  mortality  in  those 
of  the  number    (G)    with  com-    Fig.  1244.— The  splicing  of  ureter  with  intestine, 
plete  record  is  about  67  per  cent. 

Implantation  into  the  vagina  has  been  practiced  but  3  times,  and  in 
each  instance  with  success.  There  is  but  little,  indeed,  to  commend  the 
practice,  except  for  some  reason  the  unavailability  of  other  and  completer 
methods. 

U reterO'Urethral  anaatomosu^  (Sonnenberg),  or  the  implantation  of  a 
ureter  into  the  urethra,  has  been  performed  in  5  instances,  in  4  of  which 
the  cure  of  exstrophy  of  the  bladder  was  the  reason  for  operation. 

The  anastomosis  of  the  ureter  of  one  side  with  its  fellow,  and  even  pos- 
sibly with  the  jK'lvis  of  the  opposite  kidney,  is  not  an  impossible  accomplish- 
ment, although  of  unestablished  utility.  The  lowering  of  a  kidney  suffi- 
ciently to  permit  the  joining  of  the  ends  of  a  severed  ureter  may  be  of 
service  when  implantation  imi)lies  greater  danger  than  does  displacement 
of  the  kidney. 

Ureteral  Calculus. — Calculi  are  commonly  arrested  at  the  upper  and 
lower  portions  of  the  ureter.  The  technique  of  the  operation  of  removal  is 
modified  by  the  situation  of  the  calculus. 

At  the  Lower  Portion  (Vesical). — Calculi  at  this  situation  can  be  re- 
moved through  the  hhidder,  vagina,  or  rcrtum.  CaUtuli  protruding  into 
the  bladder  from  the  uretcT,  and  those  near  the  orifice  of  the  ureter  can  be 
removed  directly  with  or  without  dilatation  of  the  vesical  opening,  through 
a  suprapubic  incision  of  tln»  bladder  and  through  the  urethra  directly. 
When  covered  Mitli  niiicoiis  nienihrane,  tli(»  membrane  is  excised  and  after- 
ward repaired  or  not  by  srwing,  ;is  serins  best. 

Removal  Ihntngh  thr  Vagina, — Km  met  and  Cahot  have  each  demon- 
strated the  fejisibility  of  this  plan  of  action  successfully  on  the  living  sub- 
ject; both  ])aticnts  rccoviTcd.  In  each  instance  an  incision  was  made 
through  the  vagina  upon  the  tumor,  the  calculus  released  and   removed. 
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tive  point  is  reached.  The  field  of  operation  is  carefully  isolated  to  prevent 
infection,  the  ureter  opened  longitudinally,  and  the  stone  removed. 

In  a  series  of  five  cases,  after  cleansing  the  wound,  the  ureter  was  closed 
with  fine  interrupted  sutures  in  two,  and  left  open  in  three,  instances. 
Proper  drainage  was  provided  in  each  instance.  All  of  the  patients  (five) 
recovered. 

Extraperitoneal  ureterotomy  can  be  performed  after  diagnosis  of  the 
nature  and  seat  of  the  obstruction  is  made  through  a  direct  peritoneal  inci- 
sion, which  is  closed  at  once.  Transperitoneal  ureterotomy  can  be  per- 
formed in  those  cases  that  are  intrapelvic,  and  not  amenable  to  approach 
by  another  method.  Two  instances  are  reported  by  Fenger  in  attestation  of 
the  worth  of  the  procedure :  one  died  and  one  recovered. 

The  Remarks. — Scrupulous  care  should  be  exercised  to  prevent  infec- 
tion, especially  in  the  cases  characterized  by  pus  collections  at  any  situation, 
notably  at  the  pelvic  portion  of  the  ureter,  and  in  the  presence  of  exposed 
serous  surfaces.  A  stone  at  the  upper  end  of  the  ureter  may  be  displaced 
upward  into  the  pelvis  of  the  kidney  by  manipulation  with  the  fingers  or 
needle  pressure,  and  then  removed.  However,  as  Fenger  very  properly 
believes,  this  attainment  is  not  so  important  if  the  stone  can  be  directly 
removed  through  an  extraperitoneal  incision. 

The  Results  of  removal  of  stone  from  the  ureter  are  3  deaths  in  17  cases. 

Ureterectomy. — Ureterectomy  is  perforrtied  in  tuberculous,  cancerous, 
and  suppurative  diseases  of  the  ureters.  The  varieties  are  the  primary, 
where  the  ureter  and  kidney  are  removed  simultaneously;  and  the  sec- 
ondnryy  where  the  removal  of  the  kidney  precedes  that  of  the  ureter.  In 
each  of  the  foregoing  the  ureter  may  be  partially  or  completely  removed  by 
either  the  transperitoneal  or  the  extraperitoneal  route.  The  location  and 
length  of  the  incision  for  exposure  of  the  diseased  structures  varies  accord- 
ing to  the  extent  of  the  disease  and  the  route  adopted  for  its  removal.  In 
total  extraperitoneal  nephro-ureterectomy  the  incision  commended  by  Mor- 
ris (Fig.  1214)  is  suitable.  In  partial  operation  of  this  kind  the  oblique 
incision,  extended  if  necessary  to  the  outer  border  of  the  rectus  (Fig.  1204, 
r),  is  ample.  In  the  transperitoneal  ojx^ration  an  incision  is  made  along 
tbe  outer  border  of  the  rectus  abdominis  of  sufficient  length  (page  1033)  to 
jKTmit  of  the  inspection  and  removal  of  the  kidney,  and  it  is  extended 
thereafter  suitably,  to  afford  ample  room  for  examination  and  extirpation 
of  the  diseased  portion  of  the  ureter.  In  partial  or  total  ureterectomy  the 
incisions  of  the  respective  routes  of  approach  (transperitoneal  and  extra- 
peritoneal) are  made  in  conformity  with  the  demands  of  the  case.  In  the 
extraperitoneal  operations  the  peritonaeum  is  exposed  by  division  of  the 
superimposed  tissues  along  the  line  of  incision.  The  ])eritomeuni  is  care- 
fully raised  from  the  overlying  tissues  by  means  of  the  fingers,  and  refiected 
toward  the  median  lino  of  the  body,  until  the  fatty  capsule  of  the  kidney  or 
the  ureter  is  exposed.  In  the  first  instance  the  kidney  is  cautiously  enu- 
cleated from  its  fatty  environment  (page  1032)  and  removed,  the  ureter  re- 
maining attached.  In  the  second  instance  the  upper  end  of  the  fistulous 
ureter  is  discovered,  clamped  and  raised,  and  in  both  instances  the  ureter 
is  carefully  separated  downward  from  its  immediate  surroundings  to  a 
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dii?tance  corre^ijondin;^  to  I  lie  rxlt-iit  of  its  diseusc.  Tht'  coiitt^nls  of  the 
lutnt^n  nrr  then  puslicd  upward  with  tlie  thundj  and  fioger.^j  and  a  chinij)  is 
applied  close  to  tlie  tiealtliy  part,  around  which  a  ligature  is  tied,  and,  after 
careful  isolation  with  gauze  at  the  latter  point,  the  ureter  is  divided  through 
the  sound  portion  with  stissors,  and  the  diseased  struetures  are  removed. 
The  ureteral  stump  i^^  then  cauteri7.ed  ^o  as  to  destroy  its  infected  tissue, 
and  drojiped  iia<  k  into  place.  The  wound  is  wi|Mxl  with  ai?eptie  care,  and 
closed  entirely,  or  the  lower  end  is  left  open  for  the  escape  of  a  small  tempo- 
rary gauze  drain,  when  its  presence  is  required,  Kelhj  advises  that,  if  the 
kidney  he  tuliereulous,  and  the  ureter  he  thus  affected  in  any  instanet?,  the 
latter  be  removed,  if  practicable,  the  entire  length.  To  properly  acconi- 
plitih  this  in  the  female  the  ureter  is  made  taut  hiv  moderate  traction,  and 
its  separation  is  extended  to  the  lirim  of  the  pelvis  by  the  fingers,  where  the 


FYo,  1245. — Operation  of  renio\nr>g  the  lower  end  of  the  iireler  through  vaginal  vault, 
Kelly's  methoti.  The  fingers  of  the  upper  hand  holding  np  the  uterine  artery 
during  perforutioii  of  the  Vivginal  vault  by  the  scissors. 

ilittc  artery  is  felt.  Tin*  entire  hand  is  llu'u  inlrodutrd  into  tbe  wound  and 
prtf»«ed  between  flu*  peritomeum  and  the  abdominal  wall,  thence  t>eneat!i  the 
}>'ritouieuin  and  tbe  wall  of  the  pelvis,  freeing  the  tireler  down  to  the  broad 
liganient,  which  is  recog^iized  by  a  sense  of  resistance  and  the  impression 
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that  it  seenis  to  jnij^s  into  the  broad  ligainuni,  al  wliit'li  point  the  pulsation 
of  the  uterine  artery  (Fig,  12-Ld)  h  felt  above.  At  this  situation  the 
ureter  is  caught  with  forceps,  and  a  stout  ligature  is  carried  around  it  and 
tied,  and  about  three  quarters  of  an  inch  more  is  freed  by  means  simihir  to 
those  employed  Iw^fore.  The  eontcTds  of  i\w  ttihc  are  tlien  pushed  upward, 
and  Lhe  tube  ehiniped  io  preveiil  their  escape  when  tlie  ureter  is  divided  just 
above  the  ligature  with  hiog  scis- 
sors passed  into  the  wound  from 
above.  The  stump  of  the  ureter  is 
now  removed  througlr  an  exten- 
sion of  the  abdominal  incision,  or 
Uirough  the  vagina.  If  Uy  the 
latter  way,  the  vagina  is  thor- 
oughly cleansed,  and  lhe  patient 
placed  on  the  side  opposite  to  the 
oi>eration.  The  first  and  second 
fingers  of  the  hand  corresponding 
to  the  side  on  which  the  unHer 
lies,  are  passed  up  to  the  vaginal 
vault,  and  caused  to  oppose  the 
fingers  of  the  opposite  hand  ( Fig. 
1245).  The  uterine  artery  is 
raised  out  of  the  way  hy  a  digit 
of  the  inner  !uuid  t>etwe<-n  the 
fingers  of  which  the  ureter  should 
lie.  An  assishmt  now  intro- 
duces along  the  fingers  of  the 
operator  lo  lhe  vaginal  vault  a 
long,  sharp- pointed  scissors,  push- 
ing them  through  the  thin-wallcd 
septum  three  fourths  of  an  inch 
from  the  cervix  into  thu  abdom- 
inal cavity.  The  scissors  are 
withdrawn  with  the  blades  oj>ened 
three  fourths  of  an 
through  the  o|^)ening 

the  vagina,  and  held  whil(?  the  alidominal  wound  is  being  closed  (Fig. 
1246),  The  patient's  condition  perniilting,  she  is  placed  in  tJie  lithotomy 
posture,  and  the  vault  of  the  vagina  cxjiosimI  by  retractors,  and  the  errvix 
pushed  away  from  tlie  ofirrnng  and  held  by  bullet  forcti'ps.  The  ureter  is 
made  teUH*  l)y  traclion  on  the  sutur(^s,  and  a  curved  incision  is  ffirmcd  in 
the  vaginal  vault  from  the  Junetiun  of  the  anterior  and  lateral  walls,  for- 
ward and  upward,  beneath  the  base  <4  tht*  bladder  to  a  point  a  little  more 
than  half  an  inch  from  the  vesical  emi  of  the  ureter;  Through  this  incision 
lhe  ureter  is  freed  to  the  vesical  atlacliiia^nt,  and  ligatured  close  tn  the  wall 
of  tJie  bladder^  and  cut  otT.  The  vaginal  wound  is  closed  wntli  sutures, 
li'jiviug  room  for  the  exit  of  a  gauze  drain  extending  from  tlie  connective 
tissue  above  through  the  u|H.'ning  into  the  vagina. 


Fig.  1246. — Operation  of  removdng  the  lower 
end  of  the  ureter  throii^jh  va^iital  vault, 
Kelly's  incthod.  End  of  urt'ter  exposed. 
DottV'd  line  indicates  di  recti  on  of  inmion 
to  expose  vesiciJ  end  of  ureter. 

sntliciently  to  make  an  opening  about 
inch  in  diameter.  A  long  forceps  is  then  carried 
the  ligature  grasped,  the  ureteral  stump  drawn  into 
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In  tramperitoneal  expomire  of  the  kiihirv  and  urulur  the  large  and 
small  intt'stiiios  are  displaced  toward  the  median  line,  and  the  posterior  peri- 
tonaeum 18  divided  tit  the  outer  side  of  the  a^lon,  and  reflected  inward  until 
the  nreter  is  di^elosed,  when,  if  the  operation  be  primarv,  the  ureter  is  traced 
upward  to  the  kidney,  which  is  enueloated  and  removed  in  the  n>ual  manner 
(page  1*133),  leaving  the  ureter  attaehed.  In  I'ither  primary  or  st-eondary 
operations  tfie  ureter  is  separated  from  above  downward  as  far  as  praetieahle, 
ligatured,  divided,  and  sterihzed  the  same  as  before.  The  jjosterior  f^Ti- 
tona'iim  falls  into  ]*ro|MT  pnsition,  therefore  does  not  require  sewing.  The 
abdominal  wound  is  elostd  tliroughont,  oxeept  at  the  points  left  for  the 
escape  of  such  drainage  agents  as  may  he  <!esired. 

The  Freeautions. — Avoid  injury  of  the  jx^ritonn^nTn;  the  nerves  of  the 
himbar  plexus  lying  on  the  psoas  may  be  mistaken  for  the  ureter.  Keep 
close  to  the  ureter  during  llie  separation  of  it  from  the  fatty  environments 
to  avoid  injury  nf  contiguous  imjKirtant  nerves,  esjieeially  when  its  sur- 
ronndimi  tissue  is  in  any  way  involved,  this  is  particularly  true  in  the  broad 
ligament.  In  the  transperitoneal  incision  important  intestines  !ie  in  front 
and  at  either  side  that  may  Ik*  injured.  Also,  veins  and  arteries  that  may 
bi«  rn]itured.  The  ureter  is  not  aj)jireeiahle  to  sight  or  toneli,  as  it  lies 
heiif^ath  the  peritonanim,  and  when  this  membrane  is  raised  the  ureter  will 
!je  found  attached  to  its  under  surface.  It  should  not  be  forgotten  that  a 
transverse  incision  is  better  for  examination  of  the  kidney  than  the  vertical, 
and  thert^fore  the  former  shoidd  be  employed  (cxtraiXTitoneal)  when  the 
kidney  may  ajuiear  to  be  a  main  feature  of  tlie  o|)eration.  In  such  cases  the 
raising  out  of  the  kidney  and  making  ttmse  the  ureter  affords  opportu- 
nity to  separate  the  latter  witli  the  fingers  even  down  to  the  [jelvis.  This, 
however,  should  not  be  attempted  if  the  ureter  is  imbedded  in  diseased  tis- 
sues for  fear  of  causing  injury  of  c!ose-at-lianrl  vessels. 

As  the  ureter  is  made  fragile  hy  tlisoase,  only  careful  traction  on 
it  should  be  made,  and  even  this  is  often  attended  witli  breaking.  Prompt 
control  of  the  broken  ends  and  thorough  removal  of  the  discharged 
nuitters  should  l>e  exercised  at  once,  to  prevent  dissemination  of  infeetii>n. 
Before  ligaturing  the  ureter  always  push  aside  its  contents;  before 
dividing  it,  carefully  protect  the  immediate  tissues  from  possible  infec- 
tion; when  divided  sterilize  the  stump,  turn  the  end  inward,  and  close 
it  with  a  suture.  It  may  be  necessary  to  ligature  tlie  uterine  artery  during 
the  removal  of  the  ureter,  because  of  tlieir  ultimate  normal  association 
(Fig.  1^'^  vol.  i).  The  separation  of  the  ureter  downward  from  the  iliae 
artery  to  the  broad  ligament  is  ditlicult  and  complicated,  because  of  the 
blindness  of  the  procedure  and  the  proximity  of  important  structures.  In 
incising  the  vaginal  vault  carefully  avoid  the  ulerine  artery. 

Tht^  Rfmarks.—Fengtr  considers  pain  in  the  sitle  as  a  common  stxpiel 
of  nephrectomy  with  retained  ureter.  The  same  authority  especially  favors 
the  inguinal  incision  and  the  route  along  the  vas  deferens  as  a  guide  to  the 
<listal  end  of  the  ureter.  Rectal  distention  raises  the  bladder  and  renders 
(he  vesical  portion  easier  of  access.  The  ex t racier itoneal  is  the  preferable 
route. 

The  Resiilts.—ln  ureterectomv  the  results  are  favorable  indeed  to  life. 
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Permanent  f!]$tula  is  a  rare  secjuul  of  nephrectomy.  Temporary  fistulse 
hnpjien  in  from  7  to  25  per  cent  of  the  cases,  Tul>ercnIons  complications 
beget  permnnent  fii^tuln. 

The  Relief  of  Valve  Formation. — Valve  formation  at  the  beginning  of 
the  ureter  mmses  an  intt^rru[>lL'd  ami  |M:Thaps  permanent  obstnietion  to  the 
escape  of  urine  from  the  pelvisj^  foil*nvLMl  by  irL^d'tition  of  the  pelvis  with  pus 
and  urine. 

In  t^peaking  of  this  operation,  Fenger  my&:  "The  operation  for  valve 
formation  can  hv  best  done  by  the  extraperitoneal  Innibar  inci.Hion  (Fig. 
1204).  The  dilated  pelvis  or  hydronephrotie  ^ne  is  easily  found,  and  is 
opened  by  a  longitudinal  incision.     The  opening  of  the  ureter  into  the  sac 


FlO.  1247. — OpemtJon  for  cure  of  valve  fornmtion,  Kiister^Trendelenbiirg  method,     a,  c. 
Wall  of  pelvia  of  kidney.    6.  fJponing  of  ureter  irito  pelvis. 

should  be  looked  for,  but  can  not  always  W  found,  as  in  some  eases  it  is  very 
narrow.  In  such  eases  it  may  be  located  by  incising  the  ureter  below  the  sac 
and  passing  a  prol>e  upward  toward  the  pelvis  (Fig.  1247).  Tlie  valve  or 
inner  wall  of  the  ureter  runniug  in  the  sac  is  now  divided  longitudiiuilly 
from  the  opening  in  the  sac,  and  the  resultant  wound  treated  in  ujk*  of 
three  ways:  (a)  By  turning  the  flaps  ont  and  uniting  them  to  the  inner 
walls  of  the  sac  liy  sutures  ( Kiister-Trendelenbiirg)  (Fig.  124H)  ;  {h)  by 
drawing  the  corners  of  the  longitudinal  incision  together  with  one  suture, 
transforming  the  limgitiidinal  into  a  transverse  wound,  as  in  my  ojieraiion; 
or  (r)  by  uniting  the  wound  fongitndinallv  with  numerous  linn  stik  su- 


Fio.  124H. — Opemlioh  ii.v  i  ujv  4ij  vaEvi  i<t: uiation,  KiVstcr-Tnnjdelt'nburg  iiiethoil.  a,c, 
Willi  of  ix^lvis  of  kuliiey.  6.  Ureteral  opening  slit  Up,  flaps  turned  aside  and 
filiU!bt»tJ  Uj  the  Willi  of  the  pelvis. 

tnres^';  or  l»y  **  taking  in  the  two  outer  coats  of  the  ureter  and  sac.  and 
avoiding  the  mucous  membrane  "  (M^mter). 

In  the  first  ease  in  (pji'slion  Ff^fttjcr  practiced  iIjc  following  teehni(|U*^: 
After  exposure  of  the  kidney  it  was  epf^ned  through  the  convex  surface  (/) 
with  a  Paquelin  cautery,  the  opening  dilated  with  forceps,  and  digital  palpa- 
tion was  iruide  ot  the  pelvis  and  ealiees.  Stop**  wns  not  found,  nor  could 
the  entranee  of  the  ureter  t>e  dihited  by  the  finger  or  prolH\  Tlie  posterior 
surfaer  of  the  p<4vis  (Fig.  \2VJ,  i\  r)  was  opened,  and  tlie  lx»rderrt  of  the 
wound  were  drawn  apart.  At  the  lower  posterior  portion  of  the  inner  wall 
the  opening  of  the  ureter  {d)  could  be  seen.     After  careful  inspection  and 
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till'  introduction  of  a  lji>ugii%  s^uppItvnieDtt'd  liy  raisiii^^  tlio  |>elvis,  it  wa*? 
dett^niiiiii'd  tluU  (he  uivtrr  Wi\<  not  crmnef  tud  with  the  most  dt'|M  iident  part 
ot  (he  Willi  uT  Ihv  dihitvd  jK-lvis,  but,  instead,  with  the  jiosleriur  half* 
thereby  causing  tlie  inner  lip  of  the  ureteral  opening  to  act  as  a  valve  and 


Fig,  rJ'IO.^ipfmtroii  for  riirt*  of  viilvp  frmnittinn,  F^tiger's  mpthod.  a,  a.  Kidney 
with  ililalrd  [lehis.  x.  nfM_^nin^  innn  iic|ihroh>my.  6,  6.  IHIat^nl  iMHvis.  r,  r. 
Borders  of  tipenhijir  nuuk'  tm  jmslcrior  siirfact*.     il,  0\n}Xiing  of  ureter  into  pelvis. 

elose  the  aperture  when  fluiti  of  "  a  slight  or  medium  amount ''  wa.s  present 
in  the  pelvis.  A  greater  degree  of  dilatation  niised  the  valve  and  ix^rmitted 
fluid  to  e!i^caj)o.  In  order  to  overcome  the  valve  fornmtion,  an  incision  of 
about  a  fifth  of  an  inch  in  lengtli  was  nuide  vertically  through  the  inner  lip 


Fin.  1250,^Operation  for  nire  of 
valve  fnnimtion,  FenpLT'5  meth- 
ihI.  IHhittil  p^'lvis  and  the  ureter. 
a,a\  Tht'  pehnH.  h.  The  lutmuiH 
njctnhmne.  r.  The  iiiusi'idar  and 
exU'PhJil  i't»»ti*.  d.  The  ureter* 
t.  *Thc  valve,  /.  Line  of  inri- 
sion  through  valve. 


FlO.  1251.^>|>enition  for  riire 
of  valve  fonnatifm,  Fengpr's 
method.  Valve  aeen  from 
the  pelvic,  divideil  U»  illus- 
trate operation,  fr.  Open- 
ing of  ureter,  c.  Divided 
valve,  d.  Inner  wull  of  pd- 
vis  alwve  o^^ening  of  ureter, 
fl,  a'.  Coniers*  of  inei^ion  to 
be  united  bv  suture. 


of  the  opening  (Fig.  1550,  f).  The  vertical  incision  w«s  then  changed  to 
n  horizontal  direction  by  uniting  the  terminal  points  (Fig.  1251,  a,  a') 
with  fine  silk  «5utiires.  A  Xo.  11  French  liougic  was  n*ndily  inserted  through 
tho  *>iH*ning  down  the  ureter*  and  withdrawn  only  far  enough  to  permit  the 
upper  end  to  protrude  through  the  kidney  wound  (t),  whore  it  was  re- 
tfiined  until  the  wonnd  had  henle<t    The  incision  into  the  ]»elvis  (r,  c)  was 
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closed  with  ten  fine  silk  interrupted  sutures  passed  so  as  not  to  include  the 
mucous  lining.  The  kidney  was  then  returned  and  nephropexy  ])erfornied. 
The  patient  recovered  without  a  fistula,  and  was  cured  of  the  cystonephrosis. 

In  the  second  case,  after  isolation  of  the  ureter  from  the  sac  wall  to  per- 
mit the  opening  within  to  be  seen  through  the  pelvic  incision,  a  grooved 
director  was  inserted  into  the  ureteral  opening  from  within,  and  the  portion 
of  sac  wall  that  encroached  on  the  opening  was  resected  all  around,  and  the 
border  of  the  ureter  was  sutured  to  the  divided  borders  of  the  sac  wall, 
thereby  securing  an  ample  opening  for  a  free  escape  of  fluids  into  the  ureter. 
The  exploratory  opening  was  then  closed,  as  in  the  preceding  instance,  leav- 
ing a  small  aperture  for  drainage.  Gauze  was  packed  around  the  tube  do\\Ti 
to  the  opening  in  the  sac.  The  fistula  closed  on  the  fortieth  day,  and  the 
patient  made  a  complete  recovery. 

Oerster,  in  a  case  of  this  nature  associated  with  traumatic  hydronephro- 
sis, approached  the  kidney  and  upper  end  of  the  ureter  extraperitoneally 
through    the    oblique    in-  ^^ 


cision.      The   opening   of  / 

the  sac  and  evacuation  of 

its    contents    exposed    to 

view  the  renal  end  of  the 

ureter    surrounded    by    a 

con  e-shaped    projection 

alK)ut  a  third  of  an  inch 

in  height,  formed  by  the  j 


Fig.  12.52.— Operation  for 
cure  of  valve  formation, 
Gerster's  method.  Cont^ 
shaped  projection  sur- 
rounding renal  end  of 
ureter,  divided  at  the 
sides  and  outer  border. 


F^o.  12.53. — Operation  for  cure  of  valve  fonnation,  Oer- 
ster's  method.  Points  of  division,  the  manner  of 
approximation,  and  drawing  down  of  lower  lip  shown. 


eversion  of  the  hypeniMiiic  and  thickeniHl  mucous  membrane  of  the  ureter 
(Fig.  1252).  rndcr  chloroform  amesthrsia  the  rim  of  the  oriilce  was  divided 
at  either  side,  also  at  the  middle  of  the  upper  border,  downward,  far  enough 
to  scn-er  the  structures  completely  at  each  line  of  division  (Fig.  1253).  The 
upp(»r  and  lower  angles  of  cacli  incision  wen*  united  together  with  catgut 
and  the  intervals  closed  transversely  in  a  similar  manner.  The  lower  j)()r- 
tion  of  the  rim  was  then  drawn  downward  by  tlie  inlluence  of  the  apposi- 
tion of  the  borders  of  an  oval-shaped  dissection  located  half  an  inch  Ik'Iow 
the  opening  formed  by  the  removal  of  a  mucous  fla|>  a  third  of  an  inch 
wide  and  three  quarters  of  an  inch  long.  Thus  the  nipph^-shaped  structure 
was  for  the  time  being  converted  into  a  shallow  funnel-shaped  (le|)ression. 
An  elastic  catheter  was  introduced,  but  removed  within  twenty-four  hours 
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liecaua^  of  l]je  [laiiis  prudiu-ed  in  llu*  bladder  mid  i>enig.  Under  tliv  iiiilii- 
(/lU'Cs  of  proper  elrjiiisiiig  and  tlressing,  the  wuiitid  was  reported  as  hvaled 
live  inuiitlis  afterward.  About  eigfit  aionth^  later,  however,  the  wound  reap- 
peared with  evidena*s  of  return  of  the  ureteral  coostrietion* 

The  Rf'iitfJts. — Five  operations  have  been  performed  thus  far,  tw^o  of 
which   (  Fencer's  and  >f ynterV)  w^re  ^ueeessful. 

Stricture  of  the  Ureter* — Htrieture  of  the  upper  abdominal  portion  of 
the  iireler  has  been  trtsited  ^luecessfully  by  the  following  methods: 

Ahberg's  Melhod. — In  a  ease  of  urinary  fistula  following  a  lumbar 
nephrotomy  for  hydronephro8is,  Alsberg  dilated  from  above  witli  tine  bou- 


Fia.  1254.^  operation  for  oure  of  atrirture  of  tipper 
f»nd  i>f  iiri'ter,  Friig^r's  inothod.  a,  a.  The 
kidim^  J".  Np[ihrotoiny  opening.  b/b.JXihiU'i} 
|>elvi;i.  h.  IJmter  ImlOow  stricture.  /.  Htrirture 
of  upper  end  of  ureter,  ij.  iy\iviuug  in  nrt4fr 
below  stricture  and  extending  through  it  into 
the  pt^vis,  c,  r,  c,  c.  Sutures  elosinp  the  upper 
half  of  the  wound  of  the  pelvis,  e,  e'  and  rf, 
d\  CVrrt^ispondin^  |Miintd  of  pehis  and  urtHer 
to  \w  united  l>y  sutureii  after  folding  the  ureter 
upon  itaelf  at  the  place  of  etrieture. 


Flo.  1255, — Operation  for  cure 
of  strietwre  of  Uf)fM?r  end  of 
ureter,  Fengcr'sa  method*  o. 
The  iH'hiii.  d.  Fold  of  urt*tt*r 
at  place  of  strieture.  b,  b\ 
Suturc^s  of  wound  in  peKis, 
c.  Place  of  tiU tares  between 
points*  e^  r'  and  d,  d*  (Fig, 
1077).  f,  e.  Addifioiial  su- 
tures needeci  to  Tiro|K*ri  v  close 
Iwixlersof  fold  fomied  bv  ap- 
proximations of  e,  t' iiwA  d^d' 
(Fig.  1(177). 


gies  a  strieturo  at  the  n]>per  end  of  the  ureter.  After  several  davti  urine 
entered  the  bladder,  and  some  months  later  the  fistida  cloi^ed.  The  hydiTH 
nephrosis  did  not  recur, 

Kelly  practiced  successfnUy  from  below  the  dilatation  of  a  slrictnre  of 
the  lower  end  of  the  nreter. 

Femjrr's  Method. — In  a  ease  of  nephrotomy  for  increasing  intermittent 
pyonephrosis  of  loni^  ptanding,  Fenger,  failing  to  find  the  intrapelvie  open- 
ing of  the  ureter,  raised  the  kidney  out  of  the  wound  and  made  a  longitudi- 
nal incision  into  the  pelvis,  not  quite  (Fig.  1"?54)  an  inch  in  length  (x), 
drc»w  the  bordcr8  apart,  and  searched  in  vain  for  the  opening  of  tlie  ureter. 
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Tht*  ahdorniriul  uuuiul  was  then  t'.xtumk'd  Uj  williin  an  inch  of  the  anterior 
suiHTior  spine  of  the  ilium,  through  which  the  upper  end  of  the  ureter  was 


'IG,  1256. — Operation  for  curp  of  stricture  of  im*ter,  Morm's  rase.  A.  Stricture  divided 
and  sutures  plured.  B.  Ctitinge  of  vtTtical  to  transverse  direction  hy  tightening 
suturt»s.     L\   Voiding  of  the  ureter  from  tying  sutures, 

found  tr»  Ik.*  banfllike  in  ajjpearance,  ami  irnlKHhliHl  for  nearly  half  an  inch 
in  eiciitrieial  tissue,  A  i^hort  h»ngiludinal  incision,  nf  sHlheienl  length  to 
adnrit  a  pro  he.  was  made  into  the  nrctcr, 
at  II  point  aUnjt  three  fourths  of  an  inch 
lM'h>w  iti^  p*^Ivre  opening,  tfiroutrb  wlneh 
a  metal  protw?  was  easily  passed  down  the 
ureter,  hut  upward  it  encounlercd  oh- 
gtrnction,  because  of  a  narrow  stricture 
immediately  ahove.  The  un*ter  was  lib- 
erated at  the  constricted  portion,  and  the 
stricture  divided  upward  on  the  prohe  as  a 
guide.  The  upper  pert  of  the  wound  in 
the  pel  via  was  independently  closed  with 
sutures  (r.  e  and  c,  c).  The  patency  of 
the  tube  was  then  re-established  Ijy  unit- 
ing the  divided  liorders  of  the  wall  of  the 
ureter  to  the  eorresponding  borders  of  the 
pelvit*  (Fig.  r^55.  ti).  A  large  drain- 
flgi*  tube  wa.s  passed  into  the  upper  part 
of  the  kidney,  and  a  small  one  down  to 
the*  pelvis  and  ui^4er.  Gau/.e  strips  were 
introduced  at  the  anterior  and  posterior 
»«r faces  of  the  kidney,  and  for  about  three 
inches  aro\ind  the  ureter.  The  abdnro- 
inal  vvniind  was  united,  except  at  the  lower 
72 


Flo.  1257, — <.>ix" ration  for  cure  of 
stricture  of  ureter,  Fen^r»r'H 
met  hoc!  ►  A.  Siricturpd  ureter. 
11  Stricture  divided.  C.  Ex- 
trf- ntitiesof  incision  (a a')  united. 
llretiT  folded  at  d. 
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portion,  wliidi  was  kupt  up(jii  for  dmiuagt'.  The  pat  ion  t  nvtuk'  a  liappy 
recovery  in  all  respects.  In  another  case  Fengor  practiced  longitudioal 
ureterotomy  at  the  upper  end  of  the  ureter,  discovered  and  divided  the 
strictnre  by  a  longitudinal  iijei.sion»  and  repaired  the  wound  by  joining 
Uigether  the  upper  and  luvver  ends  with  a  sulure,  aided  by  folding  the  ureter 
on  itiself.    The  pulieut  was  cured. 

Morris,  after  careful  exploration  of  the  ealices  and  pelvis  for  stone,  in 
a  ease  of  cysto- nephrosis,  due  to  high  strieture  of  the  ureter,  remedied  the 
constriction  as  follows:  He  introduce^d  a  callieter  through  a  small  opening 
made  into  the  iufnndibulunu  and  pat^sed  the  iiistrument  throngli  tlie  strie- 
ture into  the  bladder,  then  divided  longitudinally  the  stricturcd  portion 
upon  the  catheter.  TJxe  longitudinal  incision  was  then  eonTerted  into 
transverse  union  by  means  of  two  fine  silk  sutures  (Fig,  135G),  thus  curing 
the  stricture.  Closure  of  the  exploratory  parenchynuitous  ineision,  and 
immediate  nephropexy,  completed  the  operation.  The  wound  healed  by  first 
intention,  and  the  patient  remained  well  at  last  report.  vStricture  of  the 
ureter  at  a  lower  point  may  be  cured  by  extrajxritoneal  longitudinal  divi- 
sion, folding  and  sewing  as  in  the  preceding  instances  (Fig.  1'357). 

The  Resection  of  the  Ureter  for  Strioturep — In  this  procedure  an  inch 
or  80  of  the  tube  is  removed  for  strieture  or  other  reasons,  and  the  wound 
is  repaired  by  restoration  of  the  continuity  of  the  duet.  Kiister  first  prac- 
ticed the  proposition  in  1891. 

Kiisti'r*s:  Mt'thotl. — After  a  lumbar  fistula  and  vesical  anuria,  following 
a  lumbo-nephrotomy,  hiid  existed  for  two  years,  1\ lister  secnrRl  patency 


Fio.  1258. — (>r>erution  of  resortion  of  ureter 
for  cure  of  wtrietuR",  Kiisti'r'a  nu-thtxJ- 
X  indieated  line  of  division  opening  into 
tranaverae  section  of  ureter. 


Fio,  125(1. — Operation  of  resection  of 
urc'UT  for  cTiirp  of  Hfriftun\  Kiister^s 
method.  End  tmfolded  and  sewed 
to  opening  in  f>elvis  (a,  6,  e). 


of  the  ureter  in  two  montlis  by  the  following  plan  :  p'ailing  to  find  the  ureter 
through  an  extraperitoneal  lumbar  incision*  he  opened  the  pelvis  of  the 
kidney,  disclosed  the  uret^^Tal  orifice,  and  w^ith  a  prol>c  located  a  strictnre 
cloee  to  it.  Tie  divided  the  ureter  transverst^ly  (Fig*  1258),  just  Wow 
the  strieture  and  at  the  pelvic  entrance,  and  closed  the  upper  opening  of  the 
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UR'ler  ami  i-enioved  the  fragment.  He  tbuD  i?lit  up  the  ureter  below  at 
one  side  for  a  shori  ilis^tanee  (.r),  and  intnxluted  it  t!iroiigli  an  incision 
made  in  the  wall  of  the  (M.dvis  of  the  kidney,  unfolded  the  end  and  sutured 
it?!  borders  to  those  of  tiie  opening  in  the  pelvis  (Fig.  125^^),  closing  the 
remaining  portion  of  the  latter  with  sutures.  The  fistula  closed  at  the  end 
of  four  months  an<l  the  patient  recovered*  Several  successful  resections 
have  Ix^en  reported  since  this!  of  Kiister's. 

Morris  reports  a  case  of  painful  interrupteil  hydrone]>hrosis  dependent 
on  oblii^ue  association  of  the  ureter  with  n  diseased  renal  pelvis  (Fiij.  I'^fJO). 
He  first  laid  freely  open  the  ureter  and  pelvis  by  a  continuous  longitudinal 


Fio.  1260. — Opcnition  of  resection  of  up- 
per end  of  ureter,  Morris's  ease.  8how- 
uig  opc^iiinc:  into  kidney  substanrcand 
ink)  the  ]:]el  vLh,  uiid  nbhoue  asijiociatton 
of  ureter  and  dilated  pel™. 


Fig.  i2f>l. — Opendion  of  reseetior*  of  ure- 
ter, Morris's  nise.  Hide  of  pel v  is  t*ewed 
up  and  ureter  attached  to  dependent 
portion. 


incision,  and  slitebed  together  the  corresponding  borders  of  the  respective 
parte.  This,  however,  was  not  satisfactory,  and  he  excised  at  once  three 
quarters  of  an  inch  of  the  ureter,  closed  the  greater  part  of  the  pelvic  ind- 
♦iion.  and  sutured  the  end  of  the  ureter  to  the  lowest  part  of  the  sae  (Fig. 
12tn),  after  the  manner  of  Kiister  (Fig.  1'25!J).  Then,  fearing  that  the 
ealil)er  of  the  opening  wonld  be  nnich  too  small,  and  that  the  unfavorable 
condition  of  the  patient  and  the  extreme  thinness  of  the  wall  of  the  ureter 
would  lead  to  chronic  fistula,  the  kidney  was  removed, 

Tltr  Remark's, — Obstruction  of  the  ureter  froui  its  abnormal  connection 
with  the  pelvis  of  the  kidney,  because  of  kinking  and  compression  at  the 
pelvis  by  adventitious  produels  and  abnormal  arrangement  of  vessels,  is 
noted.  For  relief  of  the  first  cause  of  obstruction,  transplantation  of  the 
ureter  to  a  more  suitable  location  of  the  pelvis,  with  or  without  resect  ion  of 
the  lube,  is  practiced.  For  the  last  two,  division  of  the  constriction,  with- 
out or  \nth  resection  and  iuiplantation,  is  practiced. 


i 
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The  author  offers  no  u|>nlogy  for  intrrKhu'ing  at  thit?  tinie  the  conclusioits 
of  Van  Hook  and  Feutjcr.  The  logical  results  d!  tlu'ir  tirt'less  lalK>ns, 
although  niodifiiil  by  8ubi^of|uent  experience  in  many  jni[torlant  respect**, 
can  not  Ih*  ^L^Khilat«'d  hto  ottim  a.s  an  uarut'st  of  eoiuiueiiikiliK'  outcome  and 
a  slirmilus  to  srlcnlifir  cudcavor. 

Conclusions  of  Van  Hook,— ^*  1.  The  extrapelvic  portion  of  the  ureter 
is  most  readily  and  safely  accessible  for  exploration  and  surgical  treatment 
by  the  retroperitoneal  route, 

"  2.  Hence  all  operations  upon  the  ureters  above  tlie  ero&sing  of  the  iliac 
arteries  should  be  performed  rctrDperitoneally,  excejjt  in  thnse  cases  in 
which  the  necessity  for  the  ureteral  operation  arises  during  laparotomy. 

"  3*  The  intrajMdvic  portion  may  be  reached  by  incision  through  the 
ventral  wall,  the  bladder,  the  reetuni,  the  vagina  in  the  female,  the  fwri- 
na^uin  in  the  male*  or  by  Ivraske's  sacral  method. 

**  4,  The  ureter  is  not  only  exceptionally  well  protected  from  injury,  hut 
by  its  elasticity  and  toughness  resists  violence  to  a  remarkable  degree. 

**  5.  The  histology  of  the  ureters  furnishes  most  favoral>Ie  conditions 
for  the  healing  of  wounds. 

**  t).  Ijongitudinal  wounds  of  the  ureter  at  any  point  heal  without  difti- 
culty,  in  the  absence  of  septic  processes,  under  tlie  influence  of  ample 
drainage. 

**  7.  In  all  injuries  where  tlie  urine  is  sejitic  Ix'fore  tlie  0[)eTation,  or 
where  the  wound  is  infected  during  the  operation,  drainage  must  be 
effected, 

**  8.  The  eheniie  composition  and  reaction  of  the  urine  must  Ix^  studied 
in  all  injuries  io  the  ureter,  the  urine  being  rendered  acid,  if  possible,  and 
the  specific  gravity  kept  low. 

"9.  Tlie  [jclvis  of  the  ureter  is,  arterL'^  pfiribu.'i,  the  most  favorable  site 
for  wounds  of  the  ureter,  since  scar  contraction  is  not  so  likely  there  to  be 
productive  of  ill  results. 

'*  10.  In  aseptic  longitudinal  wounds  of  the  ureter  occurring  in  the 
course  of  laj)arotomy,  suture  may  be  practiced  and  the  peritona'um  protected 
by  suture. 

"  11.  Transverse  wounds  of  the  ureter  involving  less  than  one  third  of 
the  circumference  of  the  duct  should  be  treated  by  free  drainage  (extra- 
fieritoueal)  and  not  by  suture, 

'*  12.  In  transverse  injuries  in  the  c<>ntinuity  of  tlie  ureter,  involving 
more  than  one  third  of  th(*  circumference  of  the  duct,  stricture  by  subse- 
quent scar  contraction  should  he  anticipated  by  converting  the  transverse 
into  a  longitudinal  wound  and  introducing  hmgitudinal  sutures. 

"  U!.  in  eomyilete  transverse  wounds  of  the  unMer  at  the  pelvis,  8nturc»8 
may  Ik*  used  if  the  line  of  union  be  made  as  great  as  possible, 

**  14.  In  comjdete  transverse  injuries  of  the  ureter  m  continuity,  union 
must  not  be  attempted  by  suture. 

''  IT),  hi  c»im[ilete  transverse  injuries  of  the  ureter  in  continuity,  union, 
without  subsequent  scar  contraction,  may  he  obtained  liy  the  writer's  method 
of  lateral  implantation,  as  described  (Fig.  I'?'??). 

"  Kl  In  complete  transverse  injuries  of  the  ureter  very  near  the  blad- 
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der,  the  duct  may  be  implanted,  but  with  less  advantage,  into  the  bladder 
directly. 

"  17.  At  the  pelvis  of  the  kidney,  continuity,  after  complete  transverse 
injury,  may  be  restored  by  Kiister's  method  (page  1076)  of  suture,  provided 
the  severed  ends  can  be  approximated  by  slightly  loosening  the  ureter  from 
its  attachments. 

"  18.  Ilydygier's  method  (page  1063)  of  ureteroplasty  in  such  injuries 
may  be  tried  if  other  methods  can  not  be  utilized.  The  primary  operation 
should  at  least  fix  the  ends  of  the  tube  as  nearly  as  possible  together. 

"  19.  In  both  transperitoneal  and  retroperitoneal  operations  the  ureteral 
ends  can  be  approximated  by  my  method  even  after  the  loss  of  about  an 
inch  of  its  substance. 

"  20.  The  use  of  tubes  of  glass  and  other  materials  for  the  production 
of  channels  to  do  duty  in  place  of  destroyed  ureteral  substance  must  rarely 
be  satisfactory,  and,  even  if  temporarily  successful,  the  duct  is  almost  sure 
to  be  choked  by  scar  contraction. 

"21.  The  implantation  of  the  cut  ends  of  a  ureter  into  an  isolated 
knuckle  of  bowel  is  objectionable:  (1)  Because  the  bowel  is  not  aseptic;  (2) 
because  the  operation  is  too  dangerous. 

"  22.  In  injuries  of  the  portion  of  the  ureter  within  the  pelvis,  with  loss 
of  substance,  the  ureter  should  be  treated  as  follows:  If  possible,  the  con- 
tinuity of  the  ureter  should  be  restored  by  the  writer's  method. 

"  23.  If  this  is  not  possible,  the  ureter,  if  injured  in  vaginal  operations, 
should  be  sutured  to  the  base  of  the  bladder  with  a  covering  of  mucous 
membrane  as  far  forward  as  possible,  with  a  view  to  a  future  implantation 
or  formation  of  vesico-vaginal  fistula  with  colpocleisis. 

"  24.  In  injuries  to  the  ])elvic  ureter  during  laparotomy,  where  the  con- 
tinuity can  not  bo  n^storcd,  and  where  temj)orary  vaginal  implantation  can 
not  be  effected  in  the  female  or  vesical  implantation  in  the  male,  the  proxi- 
mal extremity  of  the  duet  should  be  fastened  to  the  skin  at  the  nearest  point 
to  the  bladder. 

"  25.  In  ventral  ureteral  fistulae  opening  near  the  bladder,  the  ureteral 
extremity  may,  in  some  instances,  be  planted  directly  into  the  bladder  with- 
out opening  the  peritonaunn. 

"  26.  In  cases  where  the  ureter  will  not  reach  the  bladder,  a  flap  may 
be  raised  from  the  anterior  vesical  wall  and  reflected  upward,  extraperito- 
neally,  to  meet  the  ureter  and  form  a  tubular  diverticulum. 

"  27.  Such  a  flap  may  he  elongated  hy  a  preliminary  0]K?ration,  trans- 
planting the  peritonjvuin  hack  of  the  fundus,  or  hy  accurately  suturing  it 
there  at  a  single  sitting,  so  that  median  ventral  fistula*  of  the  ureter  may 
be  eun»d  if  they  ojK'n  at  any  ]><>int  an  inch  or  more  below  the  umbilicus. 

"  28.  Sym])hyse()toniy  is  a  valuable  and  justifiable  preliminary  step  in 
these  plastic  vesical  ()])craiions. 

"20.  It  is  legitimate  when  both  ends  of  a  cut  ureter  open  upon  the 
abdominal  wall  to  try  Uvdygier's  method. 

"30.  Implantation  of  one  or  both  ureters  into  the  rectum  is  absolutely 
unjustifiable  under  all  circumstances,  because:  (1)  The  primary  risk  is  too 
great:   (2)   there  is  great  liability  to  stenosis  of  the  duct  at  the  point  of 
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implantation;  (3)  suppurative  uretcro-pycloncphritis  is  almost  absolutely 
certain  to  occur,  either  immediately  or  after  the  lapse  of  months  or  years. 

"31.  Ligation  of  the  ureter  to  cause  atrophy  of  the  kidney  is  unjus- 
tifiable. 

"  32.  Extirpation  of  a  normal  kidney  for  injury  or  disease  of  the  ureter 
is  aliWjlutely  unjustifiable,  except  where  the  ureter  can  not  be  restored  in 
one  or  other  of  the  ways  cited." 

Cioiiclusioiis  of  Fenger  (1894).—"!.  Accidental  wounds  and  subcuta- 
neous ruptures  of  the  ureter  have  not  as  yet  been  objects  of  direct  surgical 
procedure  upon  the  ureter  at  the  seat  of  lesion  (eighteen  cases  since  1848 
recovering).  It  will  Ikj  advisable,  however,  when  and  as  soon  as  the  diag- 
nosis can  l>e  made,  or  when  lumbar  opening  of  a  peri-ureteral  cavity  con- 
taining (fxtravasated  urine  is  made,  to  look  for  the  seat  of  rupture,  and,  if 
practicable,  to  restore  the  continuity  of  the  canal. 

"  2.  (.'atheterization  of  the  ureters  from  the  bladder  for  purposes  of 
diagnosis  of  diseases  of  the  kidneys  has  given  valuable  information  affect- 
ing the  decision  for  or  against  operation  on  the  kidney. 

"  3.  In  man,  catheterization  is  practicable  only  through  epicystotomy. 
The  danger  of  this  o])eration  is  steadily  decreasing. 

"4.  ('atheterizalion  of  the  ureter  from  the  bladder  as  a  curative  meas- 
ure for  the  evacuation  of  hydro-  or  pyonephrosis  has  occasionally  been  per- 
formed successfully.  It  is  more  difKcult  and  more  uncertain  than  nephrot- 
omy and  the  attempt  to  find  and  remedy  the  stenosis  of  the  ureter  from 
the  pelvis  of  the  kidney. 

"  5.  Dilatation  of  strictures  of  the  ureter  by  elastic  bougies  or  catheters 
has  lK?en  tried  from  the  bladder  by  Kelly  with  temporary  success,  and  from 
the  yH'lvis  of  the  kidney  by  AlslxTg  successfully;  consequently  this  procedure 
is  of  use  in  isolated  cases. 

**  (1.  IVrniaiicnt  catheterization  of  the  ureter  from  the  l)ladder,  a  fistula, 
or  an  ini|)lant((l  ureter,  is  often  tolerated  only  for  a  limited  time,  and  must 
be  eni|)loye(l  with  caution  for  fear  of  causing  ureteritis. 

'"  7.  rretcro-litliotoniy,  longitudinal  incision  over  a  stone  for  its  re- 
moval, is  a  safe  (Operation  by  the  extraperitoneal  met  hod.  The  wound  heals 
without  stenosis.  In  extraperitoneal  operations  suturing  is  unnecessary, 
drainap'  down  to  the  wound  being  sutlicient. 

**  S.  IntrajH'ritoncal  ureterotomy  should  be  done  only  when  access  out- 
side of  the  ]>eritoneal  cavity  is  iiu])ossible,  and  it  sliould  be  completed  by 
careful  suturing,  covering  with  a  peritoneal  or  omental  flap  and  drainage. 

"  J).  Opening  of  the  peritoneal  cavity  to  locate  the  seat  of  the  stone  may 
Occasionally  be  necessary,  but.  wlien  the  diagnosis  is  once  made,  ureterotomy 
for  the  nMuoval  of  the  stone  should  be  done*  through  an  extraperitoneal 
incision,  and  the  abdomen  closed. 

"  10.  In  valve  formation  or  stricture  of  the  ureter,  causing  pyo-  or 
hydronephrosis  or  a  permanent  renal  fistula,  nej)hrotoiny  should  be  fol- 
lowed by  exploration  of  the  ureter  in  its  entire  course  from  the  kidney  to 
the  bladd(T. 

"11.  Exploration  of  the  ureter  as  to  its  ]>erm(*ability  sliould  l)e  done 
from  the  renal  wound  by  a  long,  ficxiblc  silver  probe  (a  uterine  probe)  or 
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an  elastic  bougie,  either  olive-pointed  or  not.  If  the  bougie  passes  into  the 
bladder  the  examination  is  at  an  end.  The  size  of  bougie  that  will  pass 
through  a  healthy  ureter  is  from  nine  to  twelve,  French  scale. 

"12.  If  the  pelvic  orifice  of  the  ureter  can  not  be  found  from  the  renal 
wound  it  should  be  sought  for  by  opening  the  pelvis  (pyelotomy),  or  by 
incising  the  ureter  (ureterotomy). 

"  13.  A  longitudinal  incision,  half  an  inch  to  an  inch  long,  in  the  poste- 
rior wall  of  the  pelvis  can  be  made  while  the  kidney  is  lifted  upward  against 
the  twelfth  rib.  This  procedure  is  easy  if  the  pelvis  is  dilated,  but  may  be 
impossible  if  the  pelvis  is  of  normal  size. 

"  14.  Operation  for  valve  formation  should  be  done  through  the  wound 
in  the  pelvis.  If  the  opening  can  not  be  seen  or  found  from  the  pelvis 
ureterotomy  should  be  performed  immediately  below  the  pelvis.  A  small 
incision  should  be  made  in  the  ureter  and  a  probe  passed  up  into  the  pelvis. 
The  valve  should  be  split  longitudinally  and  the  incised  borders  so  treated 
as  to  prevent  reformation  of  the  valve. 

"15.  A  stricture  in  the  ureter,  if  not  too  extensive,  can  be  treated  by  a 
plastic  operation  on  the  plan  of  the  Ileinecke-Mikulicz  operation  for  steno- 
sis of  the  pylorus — namely,  longitudinal  division  of  the  stricture  and  trans- 
verse union  of  the  longitudinal  wound.  This  method  of  operating  for 
ureteral  stricture  seems  to  me  preferable  to  resection  of  the  strictured  part 
of  the  ureter  (Kiister's  operation)  for  the  following  reason:  It  is  a  more 
economical  operation,  and  preferable  when  the  elongation  of  the  ureter  is 
not  suificient  to  permit  the  two  cut  ends  of  the  ureter  after  excision  of  the 
stricture,  not  only  to  come  in  contact,  but  even  to  permit  of  closure  and 
invagination  without  stretching. 

"  16.  Resection  of  the  upper  end  of  the  ureter  and  implantation  of  the 
distal  end  into  the  pelvis  may  be  useful  in  rupture  or  division  or  stricture 
of  the  upper  end  of  the  ureter,  as  described  by  Kiister. 

"  17.  In  a  similar  case  of  stricture  in  the  upper  end  of  the  ureter,  espe- 
cially if  the  ureter  were  not  elongated  or  the  kidney  movable,  I  should  pre- 
fer the  plastic  opiTation  proposed  by  me,  as  it  is  easier  of  technique,  and  as 
it  proved  successful  in  my  case  of  traumatic  stricture  in  the  ureter  below  the 
pelvic  orifice. 

"  18.  The  ureter  is  accessible  through  an  extraperitoneal  incision,  from 
the  twelfth  rib  down  along  and  one  inch  anterior  to  the  ilium  and  along 
Poupart's  ligament  to  about  its  middle.  This  incision  gives  access  to  the 
upper  three  fourths  of  the  ureter  and  down  to  within  two  or  three  inches 
above  the  bladder. 

"  19.  The  vesical  and  lower  pelvic  portions  of  tlu»  ureter  may  be  reached, 
as  Cabot  has  pointed  out,  by  means  of  the  sacral  operation,  or  Kraske*s 
method,  modified  by  osteoplastic  teni])oniry  resection  of  the  sacrum.  In 
woman  the  vesical  portion  of  the  ureter  is  accessible  through  the  vagina. 

'*  20.  The  vesical  orific(»  of  the  ureter  may  be  reached  from  within  the 
bladder  by  supra])ul)ic  cystotomy  in  man,  and  by  dilatation  of  the  urethra, 
or  suprapubic  or  va«rinal  cystotomy  in  woman. 

"21.  l"rctcro-utcrin(*  fistuhe  can  be  treated  satisfactorily  by  plastic 
closure  of  the  vagina  or  by  nephrectomy.     Implantation  of  the  ureter  into 
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the  bladder  ifi,  under  favorable  eircumstancee,  the  operation  of  the  future 
for  this  conditioTU 

"  22.  rretero-vaginal  fif^tiils:'  and  congenital  urethral  or  vaginal  tenni* 
nations  of  tlie  ureter  ehoulrl  l>e  treated  by  vaginal  plastic  operation  for  dis- 
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i'r<;,  rjli2. — InstruiuLiUN  i mplnypil  iik  f athc^t^rism  of  the  iir 

a.  MeUil  urotvonil  .soniid.  b,  CystOHi'ojw  with  obtiinitor  reoiovcHl.  r.  Cyst<>^copc  wiih 
ohtunilor  \n  phiPt\  d.  Seart'her*  r.  Applicntor,  /.  f^np  forceps,  g,  Dinitor  o( 
meatu.'^  and  c4ikstie  urt'h'ral  cathc»t€?r  with  stvlet.  A.  Detitista'  wax,  A  f^ood 
natiind  or  artiiirial  lipht  (Fig.  103)  is  of  |Em?!it  iiripnrtancii  in  these  exuminations. 
Patient  shoiikl  Iw"  quiiH  wht^n  instnirnii'nt  ii*  in  viR^tor.  An  e%'a€uator  (Fig.  1265)  is 
ne<?ded  to  remove  fluid  from  arovind  iireteriil  openings, 

placement  of  the  proximal  end  of  the  ureter  into  tlie  bladder.  If  the^se 
attempts  fail,  and  the  kidney  is  not  infected,  extra-  or  transperitoneal 
implantation  into  the  bladder  should  be  done,  and  finally,  as  a  last  resort, 
nephreetoniy. 

*'  23.  Camplete  transverse  wound?  in  the  eontinuity  of  the  ureter  should 
1k'  treated  bv  uretero-iireterostomy  after  Von  Hook's  metlnxl  of  biteral 
implantation,  if  possible, 

*'  24.  Com[dete  transveree  wounds  of  the  upper  end  of  the  ureter  should 
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he  treated  by  implaBtatioB  of  the  ureter  inti>  tiie  pelvis  of  the  kidney,  as 
devised  by  Kiister. 

*'  '^5.  Complete  transverse  wounds  of  the  yreter  near  the  bladder  should 
be  treated  by  implantation  into  that  viscus  either  by  splitting  the  ureter  or 
by  invagination. 

"  2(i.  Loss  of  substance  of  the  ureter  too  extensive  to  permit  of  uretero- 
uretenit^ioniy,  or  too  hiiih  op  to  |x^rinit  of  iiiij)lantations  into  the  bladder, 
may  be  treated  by  implantation  on  the  skin  or  into  the  bowel. 

"27.  Iinplaniation  into  the  bowel  is  objeetimiahle  on  account  of  the 
infection  which  is  almost  certain  to  follow  sooner  or  later. 

*' 28.  Implantation  inlo  iW  reduin  slmiikl  not  he  resorted  to  when 
iijiplantatiun  into  Uu^  hhidder  is  possible, 

"29.  Implantation  on  the  skin  in  the  lmid)ar  region,  or  the  ahdoiiiinal 
wall,  may  have  to  he  followed  by  secondary  nephrectomy,  which,  however,  is 
mn<h  lf\<s  ^hin^jeroiis  than  th<»  primary  o|x'ratinn/' 

The  Catheterism  of  the  Ureter.— Catheierism  of  the  ureter  k  now  an 
accepted  fact  of  practical  importance.     The  introduction  of  a  catheter  or 


Fio,  t2P>3,— The  knee-breaat  position. 

prolie  info  the  ureter  fur  \ho  purpose  of  diagnosti<'atirjg  the  presence,  nature, 
and  situation  of  nu^rbid  conditions  re  hi  ting  to  the  kidney  anrl  ureter,  and 
thrir  fri'jitmrnt,  is  an  a(lv;ini'««  jilreiuly  assured,  and  now  is  an  established 
means  of  investigation  ami  treatment- 
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^  imkmique  of  caihtteriMtn  of  the  ureter  is  quite  eomplicated  and  diffi- 
4f%f»^l*^  '»y  thow*  arjiplj  fitted  by  experience  and  instra- 
UfT  tJ>'*  inir|Km\ 
V  niihfieriMfn  of  the  female,  as  practiced  bv  Kellv,  is  effected 

( '   ,j^»  the  imtif-nt  to  empty  the  bladder  while  in  the  enect 

,.  ,.    ihv  jmlii-nt  on  tlie  table  io  knee-breast  (Fig.  I2«i3) 

ionml  (Mw»M'''*  ^''''>^'  U*<i4)  f  t^-auHe  an  asftit^tant  to  separate  and 

lh'<  bfiei"^  '-''  ^'^''*  l)ilii«;  cleimse  the  urethral  orifice  earefnily 

with  Iwrie-acid  solution;  dilate  the  ure- 

llira   t*jiij|iou,sIy;  smear  the  end  of  the 

«p«'(iihnii    witli    a    sterilized    oleaginous 

Hulihtsuice  ijnd  apply  the  end  of  the  in- 

Htriimcnt    to    the    urethral   opening  and 


/^ 


/^ 


■-x\ 


/T 


.^ 


■L 


/a 


■~A, 


Fid.  \*Jl(\'\ ,  -  T]w  i'lnvttt4*tl  ilorBul  poBition. 

»  if  inio  titf  bfjHliIrr  Willi  a  ^mtle  .svvi't^|i  iMMicalli  the  pubic  areh ;  with- 
|r  itie  olituratur  with  a  :-li;(ht  rotary  motiuii,  noting  the  entrance  of 

tiul  (limleniiori  of  the  bhidder  on  i\\v  withtlniwal;  adjust  the  head 
r  iinrl  dirert  (111  H^»<if<tanl  U*  h«ikl  th**  electric  light  m  m  to  cause 
\Tt'i\i*iii*t\  niV'H  to  fall  within  the  bhuhler:  iui^pcet  carefully  the 
libto  walU  of  the  or^an  by  turning  slowly  the  speculum  in  variouji 
^knm;  (leprci***  ih*<i<l(*clly  the  in8trumeut  (kiice-hreast  posturi')  to 
the  venical  triangle  into  view%  noting  that  this  area  is  more  dci>ply 
li*d  tloin  are  the  mucous  mi*inhranes  r*lsfvvht^re  in  the  bhuhler;  turn 
j«*eu[iuii  in  the  rigid  or  I**ft  ahnul  llftren  to  twenty  degrees,  and 
re  the  pink  c*minfnt'e  dcnoliug  the  posilion  of  the  un^teral   orifice; 
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watch  it  for  a  brief  time  (thirty  seconds)  to  observe  the  ejection  of  urine; 
wipe  the  ureteral  opening  with  aseptic  cotton  if  the  bladder  or  kidney 
be  diseased;  grasp  the  catheter,  steadied  with  a  stylet,  and  lubricate  the 
extremity;  introduce  the  extremity  into  the  ureter  and  carefully  push  it  up 
a  little  way;  partially  withdraw  the  stylet  as  the  catheter  is  made  to 
advance;  push  the  latter  upward  into  the  pelvis  of  the  kidney  if  desired; 
withdraw  the  speculum  and  retain  the  patient  in  position  if  the  catheter 
is  soon  to  be  removed,  if  not,  place  her  upon  the  side,  carefully  retaining 
the  catheter  in  place  during  the  change  of  posture.  //  the  object  of  the 
introduction  is  to  flush  the  pelvis  of  the  kklney,  the  catheter  should  be 
small  enough  to  permit  a  rcflucnce  along  the  outer  surface  of  the  instru- 
ment into  the  bladder,  from  which  it  may  be  caused  to  eseajie  through  a  sec- 
ond catheter  introduced  through  the  urethra  by  the  side  of  the  first.  If 
the  fluid  introduced  into  the  kidney  be  colored  its  escape  from  the  blad- 
der will  then  be  convincing  of  the  completeness  of  the  circuit.  If  the 
condition  of  the  kidney  is  to  be  determined  by  the  characteristics  of  the 
urine,  a  metal  catheter  should  1x3  employed  with  a  rubber-tulxj  attachment 
to  the  outer  end  by  means  of  which  the  urine  can  be  collected.  If  with 
one  catheter  in  place  the  bladder  be  thoroughly  cleansed  and  completely 
emptied,  the  urine  withdrawn  from  it  thereafter  will  indicate  the  con- 
dition of  the  opposite  kidney.  The  catheterization  of  both  kidneys  will 
enable  one  to  determine  the  condition  of  either  by  the  characteristics  of 
the  respective  urines.  If  the  ureter  or  kidneys  is  to  be  sounded  for 
stone  a  metal  instrument  may  be  employed  (Fig.  12()2,  a),  or  one  tipped 
with  wax,  or  with  an  extremity  readily  roughened  by  friction.  Cases  in 
which,  because  of  weakness,  great  weight,  or  other  cogent  reasons — the 
restrained  postures  already  described  are  not  suitable  for  catheterism, 
Kelly  introduces  the  catheter  with  the  pafient  lying  on  the  back  and  the 
thighs  drawn  upward.  The  bladder  is  em|)tied,  the  cystoscope  introduced, 
the  outer  end  strongly  elevated,  the  inner  turned  to  the  right  or  left  side 
of  the  base  of  the  bladder,  and  the  mucous  membrane  at  the  end  of  the 
speculum  is  examined  for  the  opening.  If  it  be  not  found  at  first  the 
instrument  is  withdrawn  to  the  neck  of  the  bhuUkT  to  determine  its  exact 
position.  It  is  then  ])ushed  inward  to  one  side,  hoping  to  bring  the  orifice 
within  the  field.  Sometimes  it  can  be  promptly  accomplished  in  this  way; 
again,  it  may  be  necessary  to  pass  the  end  of  tlu^  instrument  lightly  across 
the  mucous  membrane,  and  not  infrccjuently  the  use  of  the  searcher  {d) 
is  needed  to  detect  the  opening.  One  not  thoroughly  familiar  with  the 
practice  need  hardly  expect  to  succeed  under  these  circumstances. 

Cathcteristn  of  (hr  urcfrrs  in  the  itudc  can  he  accoiuplished  through 
the  straight  tube,  as  has  just  been  described  in  the  female.  However,  ure- 
teral catheterism  in  the  nude  i<  better  accomplished  with  the  aid  of  a 
cystosco]>(\ 

The  terht}i(/ifr  of  catheterism  at  first  relates  to  the  introduction  of  the 
cystoscope,  which  is  readily  doiu-  after  the  uiauiKT  of  the  intnxhiction  of 
a  lithotrite.  When  this  is  accoui])lished  turn  the  lu-ak  <lo\vuward  toward 
the  neck  of  tin-  bladder  and  turn  on  the  liirht  :  srrk  the  median  line  at  the 
neck  of  the  bhnlder  and  rotate  the  beak  slowlv  to  either  >ide  within  an  inch 
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of  tlie  Diodian  Jiiiu,  with  the  mstrumt'iit  at  nn  angle  of  forty-fivL*  degrees, 
caR*fully  wakliiii^r  fur  the  opening  cif  a  ureter,  wliieli  may  easily  be  found 
(or  remain  invisible),  having  a  slit-like,  or  crater-like  form,  or  a  slightly 
elevated  api>earana\;  eease  all  moveiueiit  of  the  iustnnnent  when  the  site 
of  the  opening  eomos  into  view  and  await  the  diagnostic  ejection  uf  urine; 
hring  the  lens  as  near  to  the  urethral  oriilee  as  practieahk*  when  the  eseaj)e 
of  urine  is  noted  ;  adjust  the  cotheter  earefully  to  the  cystnseope  and  eau- 
tiously  introduce  it  (perhaps  after  many  trials)  into  the  ureter  about  two 
inehcfi;  turn  out  the  light,  remove  the  cystoeeope,  leaving  the  catheter  tied 
in  jdace  the  same  as  a  filiform  bougie  (Fig.  1488)  and  eonnected  with  a 
sterilized  bottle  to  gntlicr  the  urine. 

The  Remtfrks. — ^If  after  five  or  ten  un'nuteH  tlie  orifice  is  not  found, 
remove  the  instrument  and  introduce  a  small  amount  of  fluid,  thus  |>er- 
haps  raising  from  off  the  opening  a  mucous  fohb  Tiic  examination  should 
be  uukIc  patiently  jnid  carefully  near  to  the  neck  of  the  bladder  for  appar- 
ent reasons  { l*'ig.  ir)4T).  Carefully  note  tlu'  charactrr  of  ttie  escaping  iluid. 
If  one  kidney  he  inactive  temporary  eorifusion  may  follow,  unless  the  open- 
ing from  the  other  be  sought  for  and  found.  The  [mssage  along  the  ureter 
of  a  catheter  is  similarly  done,  and  for  like  reasons,  in  Ijoth  sexes. 

The  Geuprtfl  Prrr^n//m;is  - — In  eatheterism  of  the  ureter  thorough  ascp- 
8ig  should  he  [iractiti'd  in  all  rcspeeti^  to  prevent  inleetioo  of  the  kidney. 


Fig,  r^ti^,— The  eviuniator. 


The  urethra  should  be  stretched  earefully,  so  as  not  to  cause  nc^edless  dila- 
tation and  loss  of  ])owen  The  instruments  should  Ui  introduced  with 
relation  to  the  curve  of  the  arch  of  the  pubis  to  avoid  injury  of  the  urethra. 
Careful  introduetion  of  instruments  into  tbi^  ureter  and  kidney  is  urged  to 
prevent  perfuration  of  the  former,  and  puncluiv  uf  the  latter,  structure. 

The  General  Hemark.H. — If  fluid  obscures  the  unMeral  orifia^  withiiraw 
it  by  means  of  the  evacuator  (Fig.  12tl5).  A  catheter  may  be  kept  in  the 
ureter  for  several  hours,  and  even  for  three  or  four  days  in  some  eases. 
Flexible  lUfitruinentu  are  the  isafer   fur  use.     Catheters  employed   in    the 
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kidney  should  bo  longer  than  those  limited  to  the  ureter.  Wire  stylets  may 
be  inserted  or  not  in  cither  ease,  depending  on  the  stiffness  of  the  catheters 
and  the  need  for  increased  pressure  in  the  introduction.  Metal  catheters 
are  used  when  the  canal  is  constricted  or  tortuous.  Metal  and  hard-rubber 
bougies  for  dilatation  are  serviceable  in  those  eases.  If  a  bougie  (with 
the  tip  covered  with  dentists'  wax,  P'ig.  12G2,  h)  he  pressed  against  a  stone 
in  the  ureter  or  kidney  the  wax  will  bear  evidence  of  the  nature  of  the  con- 
tact. The  knee-breast  posture  is  better  than  the  elevated  dorsal  for  stout 
patients.     The  X  ray  lessens  the  need  of  catheterization. 

An  electric  headlight  (Fig.  Ill,  vol.  i)  is  economic  and  advantageous  in 
many  instances.  It  frequently  happens  that  the  most  cautious  use  of  these 
instruments  is  followed  by  bleeding  from  the  ureter.  In  very  nervous 
patients,  and  at  a  first  examination,  general  anaesthesia  may  be  required. 
A  four-per-cent  cocain  solution  will  deaden  the  sensibility  of  the  urethra  and 
bladder  sufficiently  for  the  purposes  of  the  ste])s  of  the  ])r()cedure. 

Catheterism  of  the  ureters  in  the  female  is  quite  easily  aecom])lished  by 
means  of  the  ureter  cystoscopes  of  Brenner,  Tasper,  Nitze,  Albarran  (page 
1375),  and  others.  But  familiarity  witli  their  use  is  quite  as  essential  to 
success  as  with  the  method  of  Kelly  just  described. 

Cocain  amTesthesia  contributes  to  the  comfort  of  the  patient,  and  corre- 
spondingly facilitates  the  conduct  of  the  procedure.  The  ])rcsence  in  the 
bladder  of  a  small  amount  of  iiuid  is  essential  for  the  purpose. 

Til  den- Br  own  has  devised  an  instrument  which  he  calls  his  "compound 
composite  ureter-cystoscope  "  (Fig.  lo^o).  l)y  means  of  whiili  lie  is  al>lc  to 
catheterize  the  one  or  both  ureters,  as  well  as  to  examine  the  l)la<Mcr.  By 
means  of  this  instrument  uretur  catheterism  is  readily  acromplished.  The 
bladder  is  distended  by  a  trans|)an*nt  medium  (l)oric-a(id  solution  or  saliiu* 
solution  or  by  warmed  air),  and  the  light-carrving  slicath  with  its  obturator 
is  inserted  into  the  viscus.  Tlie  obturator  is  replaced  by  the  single  or 
double  catheterizing  telescope,  which  carries  the  catheter  or  catheters,  as  the 
case  may  be.  The  light  is  tunu'd  on  and  tlu?  ureter  opening  sought  for, 
and  when  distinctly  seen,  directly  in  line  with  the  shaft  of  the  instrument, 
the  catheter  is  gently  i)uslie(l  forward  and  observed  to  enter  the  mouth  of 
the  ureter  and  bulge  inward  its  intramural  pcu-tion. 

The  urine  from  the  ureters  is  then  collected  in  separate  vessels  (right, 
left)  and  examined  chemically.  inicrosco|)ically,  and  bacteriologically  to 
compare  the  output  of  one  kidney  with  that  of  the  other  and  to  determine 
the  functional  ability  of  each. 

The  Differentiation  of  Urines  (Segregation). —  In  cases  in  which  for 
any  reason  ureter  catheterism  is  not  available,  a  ditlVrentiation  of  the 
fluids  may  be  sought  by  other  means.  The  closure  of  one  ureter  by  ])res- 
sure  variously  applied,  an<l  of  a  ureter  oj)ening  by  similar  means,  the 
employment  of  suction  at  the  vesical  orifices  (Fenwick),  and  the  sej^ara- 
tion  and  collection  of  the  fluids  by  special  ap|»aralus  (Harris),  are  all  in- 
genious, and  each  is  effective  in  conformity  with  the  period  of  its  inception. 

Harris's  Method. — The  metlKMl  of  Harris  enables  one  to  examine  sej)a- 
rately  the  unmixed  nrine  of  each  kidney.  Harris  thus  descriln's  the  instru- 
ment   (Fig.    lv(J())   devised  by  himself  for  th(»  ])urpose:  **  It  consists  of  a 
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double  cattiert'i'  (a,  a),  vud\  kung  separate  throughout^  but  hoih  being  in- 
closed in  a  eoniiiion  slu.^ath  (b)  throughout  its  shaft  or  straiglit  pfirtion, 
Ihus  giving  it  the  iippearanee  of  a  single  tlattened  tube.  Each  catlieter  is 
separately  movable  about  its  longitudinal  axis  within  the  sheath.  On  the 
llattened  surfaces  and  tlie  lateral  portinus  of  the  sernieircular  surfaces  are  a 
number  of  snuill  perforations.  The  distal  extremity  of  each  catheter  is 
round  and  curved  in  the  same  plane  as  the  proximal  extremity,  forming 
about  a  fpiadrant  of  a  eirek%  the  same  as  the  curved  end  of  an  ordinary 
male  sonnd.  The  curves  of  the  two  extremitie**  being  on  the  same  plams 
the  distal  end  will  ahvay8  indicate  aecurately  the  exact  direction  of  the 
proximal  end.  The  distal  extremity  of  each  catheter  is  eonneeted  by  means 
of  a  short  ]>ic(Y*  of  rnbher  tubing  (r,  c)  with  a  separate  glass  viaL     The 


Fin.  12(16, — ^Tlic  difTprcntiation  of  iiriijes,  Harris's  mstmment.  n,  a.  Double  cntheter- 
h.  Voiutmm  ishoath,  e,  r.  Itubhpr  tvjbmg  t^iniieetiiip;  eatheters  witli  vials,  d. 
Exhaust  biiUi.     c\  Mftal  lever-     /.  Fork  foiuu-i'tuig  wilh  thij  lever. 

corks  of  the  vials  arc  doubly  perforated  and  each  vial  it*  finally  eoimected 
by  a  piece  of  nd>ber  tubing  with  a  single  rubber  exhaust  bulb  (rf).  There 
18  a  metal  lever  {e)  alx)ut  eleven  and  a  half  inches  long,  with  a  handle  at 
one  end,  the  extremity  l)eing  suitably  curved  and  llattened,  laterally.  This 
lever  is  provided  with  a  single  perforation  near  the  handle,  is  flattened  at 
the  sides,  and  notched  along  its  lo\\;er  border.  A  detachable  curved  forkeil 
metal  piece  connects  the  catheter  with  the  lever  when  in  use  (f).  This 
connecting  piece  is  provided  with  a  spiral  spring  arranged  to  catch  in  the 
notclies  on  the  under  surface  of  tiie  lever.  The  iustruTuent  is  used  in  the 
following  manner:  The  patient,  male  or  female,  is  placed  comfortably  on 
a  table  in  the  ordinary  lithotomy  position*  the  hips  lieing  as  high  as  the 
shoulders.  The  instrument  with  the  llattened  surfaces  in  contact,  so  as  to 
forni  practically  a  single  catheter,  is  introduced  into  the  bladder  in  the 
ordinary  manner.  The  connecting  piece  (/)  is  attached.  The  lever  (e) 
passing  throiigli  the  forked  connecting  piece  is  now  introduced  into  the 
vagina  in  the  female,  or  the  n?ctum  in  the  male.  The  fork  holds  it  in  the 
nddline.  When  ijitrtMluced  the  proper  distance,  as  indicated  by  the  per- 
foration in  the  lever  coming  opposite  the  perforations  in  the  forked  piece, 
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it  is  fastened  by  passing  the  pin  in  the  forked  piece  through  the  perfora- 
tion in  the  lever.  The  instrument  in  the  bladder  is  now  opened  by  slowly 
and  gently  rotating  each  catheter  about  its  longitudinal  axis  until  each 
proximal  end,  as  indicated  by  the  distal,  is  directed  outward  and  backward. 
The  angle  subtended  posteriorly  by  the  ends  of  the  catheters  should  be  about 
100°  to  110°.  They  are  held  in  this  position  by  the  small  spiral  spring. 
In  opening  this  way,  the  end  of  the  lever  within  the  vagina  or  rectum 
passes  up  between  the  ends  of  the  catheters,  so  as  to  form  a  septum  extend- 
ing longitudinally  along  the  base  of  the  bladder.  The  end  of  the  lever  is 
held  snugly  in  between  the  diverging  ends  of  the  catheters  by  the  spiral 
spring  catching  in  the  notches  on  the  under  surface  of  the  lever.  It  will 
be  seen  now  that  the  end  of  each  catheter  in  the  bladder  occupies  the  bot- 
tom of  a  pocket,  the  pockets  being  separated  by  a  perfect  septum  or  water- 
shed. The  ureters  open,  one  on  either  side  of  the  watershed,  near  the  base 
of  the  declivity  in  the  immediate  vicinity  of  the  resjwctive  ends  of  the  cath- 
eters. By  producing  a  very  slight  exhaustion  of  the  air  in  the  vials  by 
means  of  the  bulb,  the  urine,  as  fast  as  it  escapes  from  the  ureters,  drops 
directly  into  the  ends  of  the  catheters  and  flows  at  once  into  the  vials,  right 
and  left  respectively.  Before  attaching  the  vials  to  the  catheters,  the  little 
pockets  in  the  bladder  may  1x3  thoroughly  irrigated  and  cleansed,  if  thought 
desirable,  by  connecting  an  irrigator  with  the  short,  straight  tip  on  the  cath- 
eters, closing  the  other  opening  with  the  finger,  thus  washing  through  one 
catheter  and  out  of  the  other.*'  Cases  are  sometimes  met  with  in  which 
urinary  differentiation  can  not  1x3  j)racticed. 

It  is  proper  to  state  at  this  time  that  the  use  of  this  instrument  may  be 
badly  borne  by  the  patient  and  be  followed  by  annoying  vesical  irritation. 
If  badly  adjusted  it  may  dose  a  ureter. 

Dowries  suggests  a  simpler  apparatus  for  the  purpose,  for  which  he 
claims  all  of  the  merits  and  fewer  of  the  discomforts  that  belong  to  the 
Harris  apparatus. 

Neumann,  Luys,  and  Cathelin  each  has  devised  an  instrument  for  this 
purpose. 

By  Cathelin's  instrumrnt  the  bladder  is  partitioned  antero-posteriorly 
in  the  median  line  into  two  e<|iial  parts  by  a  rubber  diaphragm,  offering 
a  good  opportunity,  easily  ])rovi(le(],  for  separation  of  urines.  The  follow- 
ing brief  statement  oxi)lains  its  ap])lieation : 

Boil  both  instrument  and  ruhluT  membrane  and  wash  the  patient's  blad- 
der, measuring  its  exact  oa]>aeitv :  ])lace  the  patient  upon  the  back  with 
his  legs  slightly  flexed,  and  inject  about  2i)  grammes  of  water  into 
the  bladder. 

Introduce  the  instrument  into  the  bladder  with  the  membrane  sheathed 
in  the  shaft:  turn  down  the  metallic  catheters  until  their  extremities  are 
vertical,  and  immediately  the  urine  flows;  withdraw  the  instrument  until 
its  beak  feels  the  resistanc(»  of  tlie  anterior  wall  of  the  l)ladder. 

Push  out  the  rod  attached  to  the  membrane,  with  the  shaft  of  the  instru- 
ment almost  horizontal,  until  the  ligure  marked  u])on  the  rod  coiiu-ides 
with  your  estimate  of  the  bladder  capacity. 

Fix  the  instrument  exactly  in  the  median  line  of  the  bladder  bv  the 
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of  tlie  jiicdian  lino,  with  fhe  iostrumeDt  at  an  angle  af  forty-five  degrees, 
carefully  watching  for  tlu'  o|H'ning  of  n  nretiT,  which  may  ea^^ily  bo  found 
(or  remain  invisible),  having  a  slit-like,  or  crater-like  form,  or  a  i^lightly 
elevated  appearance;  cease  all  movement  of  the  instrument  when  the  site 
of  tlie  opening  conies  into  view  and  await  the  diagnoi^tie  ejection  of  urine; 
bring  the  Icn.^  as  near  to  the  urethra!  orifia*  as  practieahle  when  the  escape 
of  urine  h  nt>te(l ;  a<!just  the  catheter  careful  I \  to  the  eystosco|>e  and  cau- 
tiouirly  introduce  it  (perhaps  after  many  trials)  into  the  ureter  al)out  two 
inches;  turn  out  the  light,  remove  the  cystoBcope,  leaving  the  catheter  tied 
in  phice  the  same  as  a  filiform  bougie  (Fig.  1488)  and  connected  with  a 
sterilized  bottle  tn  gather  the  urine. 

The  RemnrH. — If  after  five  or  ten  nunutcs  the  orilkv  is  not  found, 
remove  the  instrument  aiid  introduce  a  small  amount  of  fluid,  thus  iK?r- 
hap)!?  raising  from  otT  the  o|K.'ning  a  nmcous  fold.  The  examination  should 
be  made  patiently  and  carefully  near  to  tlie  neck  of  the  hi  adder  for  appar- 
ent reasons  {  Fig.  1517).  Carefully  note  the  character  of  the  escaping  fluiil. 
If  one  kidney  be  inactive  temporary  ecmfnsion  may  follow,  unless  the  open- 
ing from  Ihe  other  lie  sought  for  and  fovmd.  Tlie  passage  along  the  ureter 
of  a  catheter  is  similarly  done,  and  fnr  hkr  reasons,  in  both  sexes. 

The  Genera!  Preniufions, — In  eatheterism  of  tlie  ureter  lliorough  asep- 
sis sliould  Ije  practiced  in  ail  respects  tu  prevent  infection  of  the  kidney. 


Fiu.  ISa"^,— Th<^   rvactJiitor 


The  nrcthra  should  l>e  streteVied  carefully,  so  as  not  to  cause  needless  dila- 
tation and  loss  of  power.  The  instruments  should  l>e  introduced  with 
relation  to  the  curve  of  the  aVch  of  the  pubis  io  avoid  injury  of  the  urethra. 
Careful  introduction  of  instruments  intr»  the  ureter  and  kidney  is  urged  to 
prevent  jjerforation  of  the  former,  and  j>unclure  of  the  latter,  structure. 

The  General  Remarks. — If  fluid  obscures  the  ureteral  orifice,  withdraw 
it  by  means  of  the  evacuator  (Fig.  ISri-'i).  A  catheter  may  hf  ki'pl  in  the 
un^ter  for  several  hours,  and  even  for  thrtn^  or  four  days  in  some  cases. 
Flexible  instruments  are   the  safer   lor   use.     Catheters  einployeil    in   the 
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kidney  should  be  longer  than  those  limited  to  the  ureter.  Wire  stylets  may 
be  inserted  or  not  in  either  ease,  depending  on  the  stiffness  of  the  catheters 
and  the  need  for  increased  pressure  in  the  introduction.  Metal  catheters 
are  used  when  the  canal  is  constricted  or  tortuous.  Metal  and  hard-rubber 
bougies  for  dilatation  are  serviceable  in  those  cases.  If  a  bougie  (with 
the  tip  covered  with  dentists'  wax,  Fig.  12G2,  h)  he  pressed  against  a  stone 
in  the  ureter  or  kidney  the  wax  will  bear  evidence  of  the  nature  of  the  con- 
tact. The  knee-breast  posture  is  better  than  the  elevated  dorsal  for  stout 
patients.     The  X  ray  lessens  the  need  of  catheterization. 

An  electric  headlight  (Fig.  Ill,  vol.  i)  is  economic  and  advantageous  in 
many  instances.  It  frequently  ha])pens  that  the  most  cautious  use  of  these 
instruments  is  followed  by  bleeding  from  the  ureter.  In  very  nervous 
patients,  and  at  a  first  examination,  general  anjesthesia  may  be  required. 
A  four-per-cent  cocain  solution  will  deaden  the  sensibility  of  the  urethra  and 
bladder  sufTiciently  for  the  purposes  of  the  steps  of  the  y)rocedure. 

Catheterism  of  the  ureters  in  the  female  is  quite  easily  accomplished  by 
means  of  the  ureter  cystoscopes  of  Brenner,  Casper,  Nitze,  Albarran  (page 
1375),  and  others.  But  familiarity  with  their  use  is  quite  as  essential  to 
success  as  with  the  method  of  Kelly  just  described. 

Cocain  anaesthesia  contributes  to  the  comfort  of  the  patient,  and  corre- 
spondingly facilitates  the  conduct  of  the  procedure.  The  presence  in  the 
bladder  of  a  small  amount  of  fluid  is  essential  for  the  purpose. 

Tilden-Brown  has  devised  an  instrument  which  he  calls  his  "  compound 
composite  ureter-cystoscope  "  (Fig.  1555),  by  means  of  which  he  is  able  to 
catheterize  the  one  or  both  ureters,  as  well  as  to  examine  the  bladder.  By 
means  of  this  instrument  ureter  catheterism  is  readily  accomplished.  The 
bladder  is  distended  by  a  transparent  medium  (boric-acid  solution  or  saline 
solution  or  by  warmed  air),  and  the  light-carrying  sheath  with  its  obturator 
is  inserted  into  the  visous.  The  obturator  is  replaced  by  the  single  or 
double  catheterizing  telescope,  which  carries  the  catheter  or  catheters,  as  the 
case  may  be.  The  light  is  turned  on  and  the  ureter  opening  sought  for, 
and  when  distinctly  seen,  directly  in  line  with  the  shaft  of  the  instrument, 
the  catheter  is  gently  puslied  forward  and  observed  to  enter  the  mouth  of 
the  ureter  and  bulge  inward  its  intramural  portion. 

The  urine  from  the  ureters  is  then  collected  in  separate  vessels  (right, 
left)  and  examined  eheniically,  microscopically,  and  bacteriologically  to 
compare  the  output  of  one  kidney  with  that  of  the  other  and  to  determine 
the  functional  ability  of  each. 

The  Diflferentiation  of  Urines  (Segregation). — In  castas  in  which  for 
any  reason  ureter  cntlietcrism  is  not  available,  a  dilfcrentiation  of  the 
fluids  may  be  sought  by  other  means.  The  closure  of  one  ureter  by  pres- 
sure variously  n])])li('(1.  and  of  a  ureter  o])ening  by  similar  means,  the 
employment  of  suction  at  the  v(\<ical  orifices  (Fcnwick),  and  the  sej)ara- 
tion  and  collection  of  the  fluids  by  s])ecial  a])i)aratus  (Harris),  are  all  in- 
genious, and  (^acli  is  efl'cctive  in  (conformity  witii  the  period  of  its  inception. 

Harris's  Method. — The  method  of  Harris  enables  (me  to  examine  sej)a- 
rately  the  unmix<'d  urine  of  each  kidney.  Harris  thus  describes  the  instru- 
ment  (Fig.   1;2()())   devised   by  himself  for  \\w  purpose:  **  it  consists  of  a 
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double  catli<JUT  (a,  a),  caeli  btnng  Ht^ptirate  thronghfiut,  init  Uotli  being  in- 
closed in  a  I'oninmn  sheath  (b)  thruugboul  its  ^haft  or  straigiit  portion, 
Ihiis  giving  it  the  appi^arance  of  a  single  flattened  tube.  Eaeh  catheter  is 
separately  movable  about  its  longitudinal  axis  within  the  slieath.  On  the 
Ibittened  surfaces  and  I  he  lateral  ]H»rtions  of  the  seniieireular  surfaces  are  a 
niunber  of  suiall  perforatiuns.  The  digital  extremity  of  *'aeh  catheter  is 
round  and  curved  in  the  same  plane  as  the  proximal  extremity,  forming 
about  a  quadrant  of  a  circle,  the  same  as  the  cuned  end  of  an  ordinary 
male  sound.  The  curves  of  the  twD  extremities  being  on  the  same  plane, 
I  he  distal  end  will  always  indicate  aecurately  the  exact  direction  of  the 
proximal  end.  The  distal  extreTiiity  of  eaeh  catheter  is  connected  by  means 
af  a  short  piece  of  rubber  tubing  (t%  c)  with  a  separate  glass  vial.     The 


Fig.  120(1.— TIip  clifTcrrntiation  of  urines,  Ifarns'?  instrument,  n.  a,  Douhlo  catheter. 
b.  Common  sh*'ath.  r,  c.  Rublrt-r  tul»iii|;^  t'onm^<'tinp  catheters  with  viids.  d. 
Exhaust  hdlL.     <\  Mt'tdi  lever.     /.  ¥*yrk  tTmrierting  with  the  lever, 

eorkii  of  the  vials  are  doubly  perforated  and  each  vial  is  finally  connected 
by  a  piee**  of  rubber  tubing  with  a  single  nd>bc*r  exhaust  bulb  (d).  There 
ig!  a  metal  lever  {e)  about  eleven  and  a  half  inches  long,  with  a  handle  at 
one  end,  the  extremity  being  suitably  curved  and  flattened,  laterally.  This 
lever  is  provided  with  a  single  pt^foration  near  the  handle,  is  flattened  at 
the  sides,  and  notched  along  its  lo\^er  border.  A  detachable  curved  forked 
metal  pieci?  connects  the  catheter  with  the  lever  when  in  use  (f).  This 
connecting  piew  is  provided  with  a  spiral  spring  arranged  to  catch  in  the 
notches  on  the  under  surface  of  the  lever.  The  instrument  is  us<?d  in  the 
following  manner:  The  patient,  male  or  female,  is  placed  comfortably  on 
a  table  in  the  ordinary  lithotomy  position,  the  hips  being  as  high  as  the 
shoulders.  The  instrument  with  the  flattened  surfaces  in  contact,  so  as  to 
form  practically  a  single  catheter,  is  introduced  into  the  bladder  in  the 
ordinary  manner.  The  connecting  piece  (/)  is  attached.  The  lever  (e) 
passing  through  the  forked  connecting  piec?e  is  now  introduced  into  the 
vatjina  in  the  female,  or  the  rectum  in  the  male.  The  fork  holds  it  in  the 
midline.  When  intn>dueed  the  projjcr  distance,  as  indicated  by  the  per- 
foration in  the  lever  eoming  opposite  the  perforations  in  the  forked  piece^ 
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it  is  fastened  by  passing  the  pin  in  the  forked  piece  through  the  perfora- 
tion in  the  lever.  The  instrument  in  tlie  bladder  is  now  opened  by  slowly 
and  gently  rotating  each  catheter  about  its  longitudinal  axis  until  each 
proximal  end,  as  indicated  by  the  distal,  is  directed  outward  and  backward. 
The  angle  subtended  posteriorly  by  the  ends  of  the  catheters  should  be  about 
100**  to  llO**.  They  are  held  in  this  position  by  the  small  spiral  spring. 
In  opening  this  way,  the  end  of  the  lever  within  the  vagina  or  rectum 
passes  up  between  the  ends  of  the  catheters,  so  as  to  form  a  septum  extend- 
ing longitudinally  along  the  base  of  the  bladder.  The  end  of  the  lever  is 
held  snugly  in  between  the  diverging  ends  of  the  catheters  by  the  spiral 
spring  catching  in  the  notches  on  the  under  surface  of  the  lever.  It  will 
be  seen  now  that  the  end  of  each  catheter  in  the  bladder  occupies  the  bot- 
tom of  a  pocket,  the  pockets  Ixung  separated  by  a  perfect  septum  or  water- 
shed. The  ureters  open,  one  on  either  side  of  the  watershed,  near  the  base 
of  the  declivity  in  the  immediate  vicinity  of  the  respective  ends  of  the  cath- 
eters. By  producing  a  very  sliglit  exhaustion  of  the  air  in  the  vials  by 
means  of  the  bulb,  the  urine,  as  fast  as  it  escapes  from  the  ureters,  drops 
directly  into  the  ends  of  the  catheters  and  flows  at  once  into  the  vials,  right 
and  left  respectively.  Before  attaching  the  vials  to  the  catheters,  the  little 
pockets  in  the  bladder  may  be  thoroughly  irrigated  and  cleansed,  if  thought 
desirable,  by  connecting  an  irrigator  with  the  short,  straight  tip  on  the  cath- 
eters, closing  the  other  opening  with  the  finger,  thus  washing  through  one 
catheter  and  out  of  the  other."  Cases  are  sometimes  met  with  in  which 
urinary  differentiation  can  not  be  practiced. 

It  is  proper  to  state  at  this  time  that  the  use*  of  this  instrument  may  be 
badly  borne  by  the  patient  and  be  followed  by  annoying  vesical  irritation. 
If  badly  adjusted  it  may  close  a  ureter. 

Dowries  suggests  a  simpl(»r  apy)aratus  for  the  purpose,  for  which  he 
claims  all  of  the  merits  and  fewer  of  the  discomforts  that  behmg  to  the 
Harris  apparatus. 

Neumann,  Luys,  and  Cathelin  each  has  devised  an  instrument  for  this 
purpose. 

By  Cnlhf'Jin's  instniDirnt  the  bladder  is  partitioned  antero-posteriorly 
in  the  median  line  into  two  e(|ual  parts  by  a  rubber  diaphragm,  offering 
a  good  opportunity,  easily  provid(»d,  for  se])aration  of  urines.  The  follow- 
ing brief  statement  ox])lains  its  application: 

Boil  both  instrument  and  nil)l>er  membrane  and  wash  the  ])atient's  blad- 
der, measuring  its  exact  caj>aeitv;  place  the  patient  upon  the  back  with 
his  legs  slightly  flexed,  and  inject  about  20  grammes  of  water  into 
the  bladder. 

Introduce  the  instrument  into  the  bladder  with  the  membrane  sheathed 
in  the  shaft:  turn  down  the  metallic  catlu'ters  until  their  extremities  are 
vertical,  and  inunediately  tlie  urine  flows:  withdraw  the  instrunu'ut  until 
its  l)eak  feels  the  resistance*  of  th<'  anterior  wall  of  the  bladdcT. 

Push  out  the  rod  attaehed  to  the  membrane,  with  the  shaft  of  the  instru- 
ment almost  horizontal,  until  the  figure  marked  ii])on  the  rod  coincides 
with  your  estimati*  of  the  l>lad<ler  capacity. 

Fix  the  instrument  exactly  in  th<'  m(»dian  line  of  the  bladder  bv  the 
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support  provided  for  the  purpose;  hang  from  the  instrument  two  centrifuge 
tulx's  for  collecting  the  urine. 

After  collection  of  urine,  replace  the  catheters  in  a  vertical  position; 
withdraw  the  nicnihrane  until  the  zero  on  the  shaft  appears,  and  extract 
th(;  instrument.  A  completer  description  of  these  instruments  can  be 
found  in  special  works  devoted  to  the  topic. 

OPERATIONS   ox    THE   SPLEEN. 

The  operations  performed  on  the  spleen  are  splenectomy,  splenopexy, 
aspiration,  and  splenotomy. 

The  Anatomical  Points. — The  spleen  lies  between  the  fundus  of  the 
Htomach  and  th(;  diaj)liragm.  The  lower  end  reaches  to  the  first  lumbar 
Hpine;  the  upper  to  the  ninth  dorsal  spine;  the  external  surface  corresponds 
to  th(!  ninth,  tenth,  and  eleventh  ribs.  The  inner  end  is  distant  about  an 
incli  iind  a  half  from  the  median  plane  of  the  body,  and  its  outer  end  about 
reaches  tlu!  midaxilhiry  line  (Quain).  The  long  axis  corresponds  to  the 
tenth  rib.  The  peritonannn  is  reflected  at  the  hilum,  incloses  the  splenic 
vcHHcls,  and  tog(^ther  they  constitute  the  pedicle  of  the  viscus  in  a  surgical 
sense.  The  susjM'nsory  ligament  of  the  spleen  is  a  double  fold  of  perito- 
n«'um  connecting  the  organ  with  the  under  surface  of  the  diaphragm;  the 
left  cms  of  the  diaphragm,  the  suprarenal  capsule,  and  the  flexure  of  the 
c'olon  lie  behind  it.  The  splenic  artery  is  large,  tortuous,  and  gives  off 
numerous  branches  near  tlu»  hilum,  some  of  which,  the  vasa  brevia,  pass 
backward  lo  I  he  stomach.  These  branches  should  be  avoided  in  the  liga- 
liire  of  tin*  pe(li(l(»  if  possible.  The  splenic  vein  is  large  and  lies  below  the 
arii'ry.  Tlirst»  vessels  are  surrounded  by  a  minimum  amount  of  connective 
lisHUi',  hence  they  are  <|uite  easily  isolated  and  ligatured  singly. 

The  anatoniieal  ri'iations  suggest  the  tendency  of  adliesion  of  the  spleen 
io,  and  abscess  invasion  of  contiguous  viscera,  and  especially  of  the  dia- 
phragm, also  the  need  of  resection  of  the  ninth,  tenth,  and  perhaps  the 
eleventh  ribs  in  opening  abscesses  sn])eriorly  located,  by  the  way  of  the 
pleural  cavitv  and  diaphragm. 

Splenectomy.  The  spleen  is  approached  for  the  ])urpose  of  removal 
(splencrloniy)  in  case  o'(  disease  or  injury,  and  also  for  examination  and 
repair  in  ihc  latter  instanci'. 

77/f'  Opvnition.  After  thi>rough  aseptic  pre]>aration  of  the  patient, 
niaki'  an  incision  through  the  median  line  into  the  outer  edge  of  the  left 
reitu<  nujscle  down  to  the  perilonieuni,  suj>j>lcnu'nte(l  by  a  transverse 
incision  through  the  rectus  in  the  tirst  instance  if  di'sinnl;  push  aside  the 
intestine,  e\po>e  the  spleen  antl  isolate  it  with  broad  tint  sponges  or  wij)ers; 
ligature  and  di\idc  the  adhoit^ns,  alst>  the  gn<tro-splenic.  the  lieno-renal, 
and  phrenico-splcnii-  ligaments,  mrefully  avoiding  traction  upon  the  lat- 
Wv\  dcpn'>>  ilu'  parictcs  to  Ic^mmi  irartiou  on  the  jHMlirlc;  commencing  at 
the  Kn\cr  extremity,  carefully  c\po>e  and  deliver  tlu^  viscus:  cautiously 
locate  auil  >ecurc  the  pctlicle,  either  *  u  fH'issr  or  hv  separate  ligature  of  the 
Nc^sels;  di\ide  the  pcdi»  le  with  scissi>r<  or  cautcrv.  t\ing  inde|H»ndently, 
|M'rha]><.  the  o\Hm  end<  o(  the  \e»el>  for  U'tter  scv  urit\  :  removo  the  organ 
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kidney  should  bo  longer  than  those  limited  to  the  ureter.  Wire  stylets  may 
be  inserted  or  not  in  either  case,  depending  on  the  stiffness  of  the  catheters 
and  the  need  for  increased  pressure  in  the  introduction.  Metal  catheters 
are  used  when  the  canal  is  constricted  or  tortuous.  Metal  and  hard-rubber 
bougies  for  dilatation  are  serviceable  in  those  cases.  If  a  bougie  (with 
the  tip  covered  with  dentists'  wax,  Fig.  12G3,  h)  be  pressed  against  a  stone 
in  the  ureter  or  kidney  the  wax  will  bear  evidence  of  the  nature  of  the  con- 
tact. The  knee-breast  posture  is  better  than  the  elevated  dorsal  for  stout 
patients.     The  X  ray  lessens  the  need  of  catheterization. 

An  electric  headlight  (Fig.  Ill,  vol.  i)  is  economic  and  advantageous  in 
many  instances.  It  frequently  happens  that  the  most  cautious  use  of  these 
instruments  is  followed  by  bleeding  from  the  ureter.  In  very  nervous 
patients,  and  at  a  first  examination,  general  ana?sthesia  may  be  required. 
A  four-per-cent  cocain  solution  will  deaden  the  sensibility  of  the  urethra  and 
bladder  sufficiently  for  the  purposes  of  the  steps  of  the  procedure. 

Catheterism  of  the  ureters  in  the  female  is  quite  easily  accomplished  by 
means  of  the  ureter  cystoscopes  of  Brenner,  Casper,  Nitze,  Albarran  (page 
1375),  and  others.  Rut  familiarity  with  their  use  is  quite  as  essential  to 
success  as  with  the  method  of  Kelly  just  described. 

Cocain  aniesthesia  contributes  to  the  comfort  of  the  patient,  and  corre- 
spondingly facilitates  the  conduct  of  the  procedure.  The  presence  in  the 
bladder  of  a  small  amount  of  fluid  is  essential  for  the  purpose. 

Tilden-Brown  has  devised  an  instrument  which  he  calls  his  "  compound 
composite  ureter-cystoscope  "  (Fig.  1555),  by  means  of  which  he  is  able  to 
catheterize  the  one  or  both  ureters,  as  well  as  to  examine  the  bladder.  By 
means  of  this  instrument  ureter  catheterism  is  readily  accomplished.  The 
bladder  is  distended  by  a  transparent  medium  (boric-acid  solution  or  saline 
solution  or  by  warmed  air),  and  the  light-carrying  sheath  with  its  obturator 
is  inserted  into  the  viscns.  The  obturator  is  replaced  by  the  single  or 
double  catheterizing  telescope,  which  carries  the?  catheter  or  catheters,  as  the 
case  may  be.  The  light  is  turned  on  and  the  ureter  opening  sought  for, 
and  when  distinctly  seen,  directly  in  line  with  the  shaft  of  the  instrument, 
the  catheter  is  gently  pushed  forward  and  observed  to  enter  the  mouth  of 
the  ureter  and  bulge  inward  its  intramural  portion. 

The  urine  from  the  ureters  is  then  collected  in  separate  vessels  (right, 
left)  and  examined  chemically,  microscopically,  and  bacteriologically  to 
compare  the  output  of  one  kidney  with  that  of  the  other  and  to  determine 
the  functional  ability  of  each. 

The  Differentiation  of  Urines  (Segregation). —  In  cases  in  which  for 
any  reason  ureter  catheterism  is  not  available,  a  differentiation  of  the 
fluids  may  be  sought  by  other  means.  The  closure  of  one  ureter  by  pres- 
sure variously  applied,  and  of  a  ureter  opening  by  similar  means,  the 
employment  of  suction  at  the  vesical  orifices  (Fenwick),  and  the  separa- 
tion and  collection  of  the  fluids  by  special  ap])aratus  (Harris),  are  all  in- 
genious, and  each  is  etr<'etive  in  conformity  witii  the  ])erio(l  of  its  inception. 

Harris's  Method. — The  method  of  Harris  enables  one  to  examine  sepa- 
rately the  unmixed  urine  of  each  kidney.  Harris  thus  describes  the  instru- 
ment  (Fig.   \2()i>)  devised  by  himscdf  for  th(^  ])urpose:  '*  It  consists  of  a 
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of  the  mc<3ian  lino,  with  thi'  instnimont  at  an  an^^le  of  forty-five  degrees, 
tarefiillv  watcliintj:  for  the  o[iejiin^  of  a  ureter,  whieh  niny  easily  k^  found 
(or  remain  invisihle),  having  a  wlit-like>  or  erater-like  form,  or  u  i^liglitly 
elevated  apixnirance;  ci^ase  all  movement  of  the  ini^trument  when  the  site 
of  the  opening  comes  into  view  and  await  the  diagnostie  ejection  of  urine; 
])riug  the  leo8  as  near  to  the  urethral  orilice  as  practicable  when  the  escape 
of  urine  h  noted;  adJu^t  the  catheter  carefully  to  tlie  eystoseope  and  eau- 
tiout^ly  introduce  it  (perhaps  after  nmny  trials)  into  the  ureter  about  two 
inches ;  turn  out  the  light,  remove  the  cy^toseope,  leaving  the  catheter  tieil 
in  place  the  s^ime  as  a  frliform  hougie  (Fig,  14S8)  and  connected  with  a 
sterilized  bottle  to  gather  the  urine. 

The  Rv marks. — Jf  after  five  or  ten  minutes  the  orificT  is  not  found, 
remove  the  instrument  and  introduce  a  small  amount  of  Jluid.  thus  ]>er- 
hap^  raising  from  ofT  the  opening  a  mucous  fold-  The  examination  sliould 
he  made  ]iatirntly  and  carefully  near  to  the  n4'ck  of  the  bladder  for  appar- 
ent rciisous  (  Fig.  1547).  Cand\illy  note  the  characttr  of  the  escaping  fluid. 
Jf  one  kidney  be  inactive  temporary  confusion  may  follow,  unless  the  open- 
ing from  the  other  be  sought  for  and  found.  The  passage  along  the  ureter 
of  a  catlieter  is  similarly  done,  and  for  like  reas4)ns,  in  both  sexes* 

The  Genpra!  Preainfions. — In  catlu^tLTism  of  Hie  un^ter  thorough  asep- 
fiifi  should  Ix*  practiced  in  ail  respects  to  prevent  infection  of  the  kidue^'. 


Fio,  12rji),^Th(^!  cvaeuutor. 


The  urethra  should  bo  stretched  carefully,  so  as  not  to  cause  needlei^  dila- 
tation and  loss  of  power.  The  instruTuents  should  be  introduwd  with 
relation  to  tile  curve  of  the  arch  of  the  pubis  to  avoid  injury  of  the  urethra. 
Careful  introduclinn  of  instruments  into  the  urHer  and  kidney  is  urged  to 
prevent  ]H*rforatii>n  of  the  f*>rrner,  *iud  puncture  of  the  latter,  structure. 

Thi^  Oeneral  Remarks. — If  lluid  obscures  the  ureteral  orifice,  withdraw 
it  hy  means  of  the  cvacnator  (Fig.  12tl5).  A  catheter  may  Im*  kept  in  the 
ureter  for  several  hours,  and  t*vcn  for  three  or  four  days  in  s<»iue  cases. 
Flexible  instruments  are  ibc  safer  for  use.     Catheters  employed  in  the 
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kidney  should  lx»  longer  than  those  limited  to  the  ureter.  Wire  stylets  may 
be  inserted  or  not  in  either  case,  dejR'nding  on  the  stiffness  of  the  catheters 
and  the  need  for  increased  pressure  in  the  introduction.  Metal  catheters 
are  useil  when  the  canal  is  constricted  or  tortuous.  Metal  and  hard-rubb(;r 
bougies  for  dilatation  are  serviceable  in  those  cases,  if  a  bougie  (with 
the  tip  covered  with  dentists'  wax.  Fig.  12(»2,  It)  Ix?  pressed  against  a  stone 
in  the  ureter  or  kidney  the  wax  will  bear  evidence  of  the  nature  of  the  con- 
tact. The  knee-breast  posture  is  better  than  the  elevated  dorsal  for  stout 
patients.     The  X  ray  lessens  the  need  of  catheterization. 

An  electric  headlight  (Fig.  Ill,  vol.  i)  is  economic  and  advantageous  in 
many  instances.  It  frcM|uently  happens  that  the  most  cautious  use  of  these 
instruments  is  followed  by  bleeding  from  the  ureter.  Jn  very  nervous 
patients,  and  at  a  lirst  examination,  general  anjesthesia  may  be  rc(|uired. 
A  four-per-cent  cocain  solution  will  deaden  the  s^^nsibilily  of  tin*  urethra  and 
bladder  sufficiently  for  the  purposes  of  the  stejis  of  tin*  procedure. 

Catheterism  of  the  ureters  in  the  female  is  <]uite  easily  accomplish<Ml  by 
means  of  the  uretrr  cystoscopes  of  Brenner.  Casper.  Xitz**,  Albarrau  (page 
13T5),  and  others.  But  familiarity  with  their  use  is  (juite  as  essential  to 
success  as  with  the  method  of  K<-lly  just  deM-rilxMl. 

Cocain  aniesthesia  contributes  to  the  comfort  of  the  patient,  and  corn?- 
spondingly  facilitates  the  conduct  of  the  procedure.  The  i>resen(X'  in  the 
bladder  of  a  small  amount  of  Ihiid  is  essential  for  tin*  purpose. 

T  lid  en-Brown  has  devised  an  instrument  wbieh  he  calls  his  'Som|»onnd 
composite  ureter-cy?tosc(»j»e  "  (  Fig.  V)')')),  by  mean-  of  wliieb  he  is  al»Ie  to 
catheterize  the  one  or  l»oth  ureters,  as  well  as  to  examine  the  biatbler.  By 
means  of  this  instrument  ur»*ter  eatheteri>m  is  readily  aeeonij)Iished.  The 
bladder  is  distended  by  a  tran.-jiarent  medium  ( borie-aei<l  solution  or  saline 
solution  or  bv  warm*  d  air),  and  the  jiglit-earryin;:  .-iM-ath  with  its  obturator 
is  in.s(*rted  into  tlie  vi-«ii^.  Th*-  oi,iiirator  i.-  n-phie^d  l,y  tin*  >ingle  or 
double  catheterizin;:  t«;«'-«"iK',  wliich  earri*--  tin-  eathett-r  or  eatli«'icr.-,  as  the 
casi*  may  Vk*.  The  lii'!:!  :>  uinnd  on  and  th*-  iireii-r  ojM-iiing  sought  for, 
and  when  di-tinetly  -.-.-n.  ilir.ctly  in  lim-  witli  ili«-  -liaft  of  tli<.'  in-trumenl, 
the  catheter  i-  gj-ntly  jn;-';.-.!  furwani  and  observed  to  mler  the  mouth  of 
the  ureter  and  biili:*'  iiiw.jr-!  ;:-  iunanmral  jiortiun. 

The  urine  fr..ni  th«-  ii:-' '•  r-  i-  ti:«  n  eoll.Mt«'d  in  -eparate  v«->si-]s  (right, 
left)  and  exaniin«-<l  <  !i' p.:- j;"- .  !!":«ro^if>iiira!lv.  an<l  liaet«ri«»lr»girally  to 
c-<')mi>are  the  or.ti-'-.i  •■:'  "T;,-  k  ■::.•■.■  '>\.\\\  that  of  \\\r  oth^-r  and  to  determine 
the  fune:i«»nal  ;i!.:''* v  '■:  .  .;•  !: 

The  Differentiation  of  Urines  iS. -ivLMtiMH).— in  .a-.s  in  which  fnr 
any  n-ason  un-i*  r  <:,'•.:.  :'-::;  !-  v.»*\  availaM*-.  a  diiTen-niiatinn  nf  the 
fluid-  may  Kt-  -mhj}.-  ■,■.  <.:|..  r  i: -iii:-.  T!.*  •  l«'-ur«-  <'f  «»]ie  iin-ter  by  pres- 
sure varinii-lv  a;.:.  .«:.  ;.:■■!  '-f  a  nnt«r  ••>.iii]i:.r  i,y  -imilar  means,  the 
emi>l«A-ni«-nT  ..f  ~r..T:..i:  mt  i::.-  v»-ieal  <»rilir«-.  (F«-nwi<ki.  and  the  s<*]iara- 
tion  an«l  (..]',,:..!  ..f  tlj*-  tluids  by  sjX'cial  a]»j'araiu.-  (Ilarri>),  arc  all  in- 
genious. an<i  « ;:-  ii  :-  ♦if* .  tivr  in  conformity  with  the  |X'ri«Hl  of  its  inception. 

Harris's  Method.— The  raetb  '  -^xn' 

rately  tin-  i:i:n;:\«'«l  urine  o' 
nicnt   (  Fig.   l'^'»;«i)  dcvL 
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2.  From  the  greater  peritoneal  cavity  (Fig.  1078,  c),  between  the  colon 
and  stomach,  through  the  gastro-colic  omentum  (Fig.  1269),  into  and 
through  the  lesser  peritoneal  cavity  (Figs.  12^)9  and  1270).  After  raising 
the  omentum,  this  route  is  direct  and  affords  ample  room  and  good  inspec- 
tion. However,  great  care  shoukl  be  exercised  in  dividing  the  gastro- 
colic omentum,  and  in  manipulation  of  it  thereafter  to  avoid  impairment 
of  the  circulation  of  this  structure  and  consequent  gangrene  of  the  colon. 


Fig.  1271.  Fig.  1272. 

Fig.  1271. — ^Tumor  of  pancreas.     Stomach  and  colon  both  in  front  of  it.     The  tunrior 

lying  between  the  layers  of  the  transverse  mesocolon.     The  lower  layer  separating 

it  from  the  great  [>eritoiieal  cavity. 
Fig.  1272. — ^Tumor  of  pancreas.     Stomach  and  colon  both  above  it.     Farther  advanced 

than  the  preceding;.     The  tumor  pressing  upon  the  lower  layer  of  the  transverse 

mesocolon.     A  larger  development  of  growth  (Fig.  1267). 

3.  From  the  greater  ])eritoneal  cavity  (Fig.  1078,  c)  Iwneath  the  trans- 
verse colon,  througli  the  inferior  layer  of  the  transverse  mesocolon  into 
the  space  between  its  two  layers  (Figs.  1271  and  1272). 

4.  Through  the  abdominal  wall  as  for  exposure  of  the  kidney  (Fig. 
1101,  0.  This  route  is  sul)])eritoneal  and  usually  directed  to  the  tail  of  the 
pancreas. 

5.  From  the  <rreater  peritoneal  cavity  to  the  duodenum,  through  its 
peritona'uni,  alonirside  the  bowel  to  the  head  of  the  pancreas  (Kiister). 

Injuries  of  the  Pancreas. — Injuries  of  the  pancreas  are  operative  in- 
juries and  those  from  cxternji]  viol(»nce.  In  instances  of  each  of  these  classes 
the  aim  should  be  to  arrest  luv^morrhage  and  ])revent  contamination  of  the 
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serous  and  other  tissues  by  the  Datural  and  pathologic  products  of  the 
injured  gland.  For  the  former  purpose  surface  ligature  an<l  through* 
and4hrough  sutures  are  euiployed ;  for  the  hitter,  iutiirning  of  the 
iojured  part  and  dvv]y  sutures  to  bring  tlie  periloiu'jil  horrh'rs  in  coutiK-t : 
taiupouing  is  safer  tor  the  latter  purpose  and  may  be  needed  for  tlie 
formtT. 

The  Remarhs, — In  injury  due  to  operative  violence,  the  indications  are 
the  same  as  for  otiier  kinds,  and  thf  means  of  attainment  need  not  differ; 
however  J  the  rl  augers  are  nmch  less,  as  prompt  means  of  relief  are  then  at 
hand,  Operation>i  on  the  stomach,  eoniplieated  witli  injury  of  the  pancreas, 
have  a  decidedly  increased  death  rate. 

The  Results. — The  importance  of  tamjxm  drainage  is  shown  h\  the  fact 
that  of  \2  eases  due  to  external  violence,  such  as  hlunt  force,  stab  and  gun- 
shot wounds,  8  were  drained,  witli  0  recoveries.  Of  4  undrained,  3  died 
{Mikulicz). 

Mik'fdirz  reports  45  eases  of  injury  to  the  pancreas,  ^21  from  penetrat- 
ing and  *^\  from  hlunt  violence;  of  the  former,  12  were  guushnt  and  t>  were 
stab  wounds:  5  of  the  gunshot  were  ojK'rated  fui,  3  reeoverecl,  and  '3  ilied. 
Seven  were  not  operated  on;  all  died.  The  stab  wounds  (!>)  were  o{R>ratetl 
on;  8  recovered  and  1  died.  The  stab  wonnds  were  simpler  than  the  gun- 
shot, ilien'fore  h'ss  dangerous.  (>f  the  21  due  to  blunt  violence,  11  were 
operated  on  aihd  7  reeuven'd  :  of  13  not  operated  on,  all  died. 

Inflammation  of  the  Pancreas, ^ — Since  in  a  large  number  of  instances 
acute  pancreatitis  is  the  result  of  infection,  the  preparation  for  Biirgical 
treatment  in  such  cases  wxiuld  be  quite  clear,  if  one's  opportunity  and 
knowlerlge  were  corresjiondingly  assured.  The  exposure  and  walling  off 
with  gauxe  of  the  diseased  area,  followed  by  muUiple  deep  incisions,  thor- 
ough cleansing,  and  complete  drainage  as  in  other  similar  eases  elsewhere 
in  the  L)ody,  should  result  in  a  correspondingly  favorable  outcome.  In  such 
eases  it  is  advisei^  to  drain  tlie  omental  bursa  throut^h  a  small  incision  made 
beh)W  the  nmliilieus  (Lund),  also  through  the  loin  (Kobson),  or  jH»rlnips 
by  resectinns  of  parts  of  the  tenth  and  eleventh  ribs  (Mikuhi^.)- 

GliroEic  Paiicreatitis,^SiTice  chronic  pancreatitis  can  easily  W  mistaken 
for  malignant  tlisease.  the  uncertainty  hinders  and  often  prevents  opera- 
tive procedure  for  relief  of  the  former.  HowevtT,  inasmuch  as  chronic 
pancreatitis  eomnionly  results  from  infection  of  the  bile  ducts  and  from 
stone  impaction,  especially  in  the  ampulla  of  Vater,  operative  practice 
directed  to  draining  the  bile  duets,  or  for  removal  of  Impnrlvd  valruU^  is 
in  order.  Choleeystostomy.  cholccyst-enterostomy  with  entero-anastomosis 
four  inches  below  (Mikulicz),  and  eliolcdochotomy,  should  each  be  consiil- 
ered  and  employed  according  to  the  demands  r<?vealed  by  an  abdominal 
incision,  which,  of  necessity.  ^^11  Ik?  exploratory.  Gallstones  have  been  re- 
moved by  fre<*  incision  into  I  he  end  of  the  pancreas. 

The  rcsulis  are  so  favorable  as  to  suggest  avoiding  needlesss  delay  ant! 
the  greater  lessening  of  the  infective  processes  arising  therefronu  In  'M\ 
v^^vii^,  \''\  reenvered  and  5  died  (Mikulicz), 

Pancreatic  Apoplexy. —  Pancreatic  apoy>lexy  may  he  a  complie^tiou  of 
acute  inflammation  of  the  organ  or  Ik»  dependent  on  a  general  haemorrhagic 
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dyscrasia,  independent  of,  or  connected  with  pancreatitis.  Inasmuch  as 
operative  procedure  in  dyscrasic  cases  is  here,  as  elsewhere  in  the  body,  of 
the  gravest  import,  careful  discrimination  and  consideration  should  always 
precede  operative  interference.  Avoid,  as  a  rule,  operative  interference  in 
dyscrasic  cases,  and  when  operation  is  contemplated  the  patient  should  be 
thoroughly  prepared  therefor  (page  7,  vol.  i),  and  also  the  means  of  con- 
tention against  the  loss  of  blood  and  its  effects  should  be  well  in  hand  (page 
(>(),  vol.  i).  The  operative  technique  of  each  form  is  practically  alike.  A 
free  abdominal  inciirion  in  the  median  line,  the  approach  to  the  omental 
bursa  through  the  gastro-eolic  or  gastro-hepatic  omentum  (Fig.  1268  et 
seq,)  as  seems  fitting,  the  walling  off  of  the  field  of  operation  with  gauze, 
the  opening  of  the  sac,  the  elimination  of  its  contents  and  flushing  with  hot 
saline  solution,  the  removal  of  shreddy  tissue,  and  finally  the  introduction 
of  a  drainage  tampon,  are  the  logical  measures  of  procedure,  free  bleeding 
demanding  a  firm  tamponade. 

Abscess  of  the  Pancreas. — The  surgical  treatment  of  abscess  of  the  pan- 
creas when  united  to  the  abdominal  wall  differs  in  no  essential  respect  from 
that  of  abscess  of  the  liver  (page  9()()).  When  tlie  purulent  collection  is 
not  prominent,  then  the  route  of  approach  (page  1()9())  will  be  governed 
by  the  seat  of  the  major  part  of  the  purulent  collection,  together  with  the 
situation  most  available  for  good  drainage  for  the  avoidance  of  leakage. 
Aspiration  ought  not  to  be  practiced  unless  operation  follow  at  once,  and 
even  then  it  is  better  to  first  expose  the  sac  before  puncture.  The  walling 
off  with  gauze,  the  turning  of  the  patient  to  one  side,  the  aspiration  of  and 
opening  the  sac,  the  washing  it  out,  and  the  subsequent  drainage  are  mat- 
ters already  described  (page  9(>())  and  need  not  call  for  mention  now.  If 
conditions  will  allow,  the  walls  of  the  sac  and  of  the  abdominal  wound 
should  be  united  before  incision. 

Cysts  of  the  Pancreas. — The  measures  for  the  treatment  of  cysts  of  the 
pancreas  are:  1.  Aspiration;  2,  evacuation  and  drainage,  cyst  sewed  to  the 
abdominal  wall ;  3,  extirpation,  partial  or  complete. 

Aspiration. — Aspiration  has  nothing  to  commend  it  except  perhaps  the 
forestalling  of  impending  rupture.  The  danger  of  leakage  thereafter 
should  prompt  as  early  as  possible  operation. 

Evacuation  and  Drainage. — Make  a  short,  straight,  vertical  incision  in 
the  median  line  down  upon  the  tumor  and  arrest  ha?morrhage.  //  adhe- 
sions he  present,  respect  them,  and  remove'  nuuh  of  the  contents  of  the 
cyst  with  an  aspirating  trocar;  incise  the  cvst,  evacuate  the  remaining 
contents,  stitch  the  edges  of  the  incision  to  the  borders  of  the  abdominal 
wound,  and  introduce  a  drainage  tube.  //  adhesions  he  not  present,  care- 
fully incise  and  draw  aside  the  overlying  omentum  and  ligature  the  bleed- 
ing points;  introduce  the  as])irating  trocar  and  remove  enough  of  the  fluid 
to  relax  the  walls  of  the  cyst,  which  are  then  seized  with  catch  forceps  and 
drawn  well  forward  into  the  abdominal  wound ;  turn  the  patient  to  one  side 
and  incise  the  cyst  wall  sutVuiently  to  admit  a  large  drainage  tulu?,  after 
which  the  borders  of  the  cyst  arc  sewed  to  the  aixloininal  incision. 

The  amount  of  fluid  sui)sequently  discharged  is  often  great,  requiring 
careful  oiling  of  the  surface  and  aL^^o  frecpient  changing  of  the  dressings  to 
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prevent  irritation,  Tlie  lube  is  shoHened  from  time  to  time?,  and  the  size 
!c*43*K'nf'd  ns  slirinkji^ii*  r>f  the  sac  takvs  place. 

EjiirpntioH.  I*fniial  ot  Vompkir, — Complete  extirpation  is  seldom  nee- 
egsary  and  rarely  atlainalilo,  and  therefore  not  to  be  attempted  without 
excellent  reasons.  If  the  cyst  project  from  the  opening,  be  free  from  im|K)r- 
iant  vascular  or  visceral  adhesions,  and  have  a  small  pedicle,  extirpation 
may  be  fitly  attempted.  The  ftedicle  may  be  ligatured  ((•lutton),  clamped 
(Poucet),  or  severed  with  thermo-cautery  ( Ivosmoski).  In  rare  instances 
the  attachment  can  be  enucU3ated  if  pancreatic  tissue  he  not  extendedly 
attached  uiion  the  surface. 

The  Hpmlh,—\\\  15  eases  of  complete  extirpation,  13  recovered.  In 
7  ea.ses  of  partial  extirpation,  4  died  (Robson),  In  an  old  stories  of  113 
eaj?t*s  Ihns  treated,  11  recovered. 

The  Remarks. — As  in  abscess  of  the  liver,  the  eyst  may  be  opened  in  two 
stages.  Usually  the  cyst  is  underneath  the  gastro-hepatie  omentum  (Fig. 
1077,  a).  When  exposed  the  hand  should  he  carried  around  it  to  deier- 
luine  its  origin,  adhesions,  size  of  pedicle,  etc.  The  seat  of  counter  flrain- 
\\}iv  in  best  determined  by  passing  the  hand  into  the  sac  and  noting  the 
nearneHi*  of  approach  to  either  side  below  the  last  rib  with  the  fingers,  at 
wliicb  ptunt  an  o|)ening  may  lie  nnide,  carefully  avoiding  the  colon.  When 
union  of  the  cyst  wall  with  the  ahdoiuinal  wall  can  not  Ijc  made  because  of 
II  scanty  sac,  either  of  the  following  expedients  may  be  practiced :  L  lotnv 
duee  into  the  eyst  a  tube  surrounded  with  gauze,  nuieh  of  the  lower  end  of  the 
tube  heifig  uncovered,  "l.  Confine  a  tube  in  place  in  the  eyst  with  a  purse- 
string  sntnre  carried  aroniid  the  point  of  entrance.  3.  Theonumtuni  may  be 
utilized  to  form  a  harrier  to  protect  the  i»eritoiK'al  cavity.  4.  Expose  the  cyst, 
evacuate  its  contents  with  a  needle,  and  introduce  gauze  packing  down  to  the 
cyst,  permitting  it  to  remain  for  three  days,  wlicn^  on  removal,  a  secure 
passage  will  have  fnruieil  through  whicii  the  cvst  can  be  nafely  incised, 

Thi'  UrsuUs. — (*f  \\^^  cas<»s,  7  died:  of  84  eases,  5  died. 

Solid  Growths  of  the  Pancreaa, — Carcinoma,  sarcoma,  adenoma,  and 
lvni[»hoiMa  are  met  with  in  llie  panert]'as. 

In  2H,t>n  autopsies,  carcinoma  was  found  in  2J>  instances.  The  head 
of  the  organ  is  atljieted  more  often  than  all  other  of  \i^  parts  eondjined. 
Primary  giiirt*oma  is  ran%  but  sei^ondary  melanotic  sarcoma  is  not  infresquent. 
Several  eases  of  adenoma  are  rt^corded,  and  tubercle  and  sj'philis  are  present 
oci*asionnllv. 

The  Treatment  of  Solid  Tumora.— Medicine  avails  nothing;  no  definite 
lei*hni<|uc  can  l>c  laid  tiown  for  removal  of  the  tumor.  The  approach  to 
and  ex|K>sure  r*f  a  tumor  is  nloni;  the  lines  of  technique  already  stated  on 
imm'  i»s  n^lating  to  abdominal  opTalions, 

'I  _  princi|»U^s  of  action  formaily  announced  by  Senn  are  yet 

of  invjH>rtan«^  in  this  couniH-titm: 

**  Partial  excision  of  the  splenic  portion  of  the  i>ancrf*as  is  indicated  in 
raac^  of  eirv^imsenluHl  absn^ss  and  nuditrnant  tumors*  and  in  all  ceases  where 
\V  ■    without  danger  of  eom- 

nal  injury  uj>on  impor- 
at  ttdjacrnt  on: 
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"  Ligation  of  the  pancreas  at  a  point  or  points  of  section  should  precede 
extirpation  as  a  prophylactic  measure  against  troublesome  haemorrhage  and 
extravasation  of  pancreatic  juice  into  the  peritoneal  cavity. 

"  The  formation  of  an  external  pancreatic  fistula  by  abdominal  section 
is  indicated  in  the  treatment  of  cysts,  abscesses,  gangrene,  and  haemorrhage 
of  the  pancreas  due  to  local  causes. 

"Abdominal  section  and  lumbar  drainage  are  indicated  in  cases  of 
abscess  or  gangrene  of  the  pancreas  where  it  is  found  impossible  to  establish 
an  anterior  abdominal  fistula. 

"  Thorough  drainage  is  indicated  in  cases  of  abscess  and  gangrene  of  the 
pancreas  with  diffuse  burrowing  of  pus  in  the  retroperitoneal  space. 

"  Removal  of  an  impacted  pancreatic  calculus  in  the  duodenal  extremity 
of  the  duct  of  Wirsung,  by  taxis,  or  excision  and  extraction,  should  be  prac- 
ticed in  all  cases  where  the  common  bile  duct  is  compressed  or  obstructed 
by  the  calculus  and  death  is  threatened  by  cholsemia." 

The  Remarks. — The  abdominal  incision  is  sometimes  made  over  the 
most  prominent  point  of  the  tumor,  in  the  belief  that  it  will  correspond 
more  nearly  to  the  seat  of  the  exciting  cause.  Lcith  advises  a  posterior 
incision  at  the  left  side,  under  the  twelfth  rib,  through  which  the  fingers 
along  the  outer  border  of  the  quadratus  lumborum  seek  the  kidney  and  tail 
of  the  pancreas.  Here  the  lesser  peritoneal  cavity  can  be  entered  through 
the  mesocolon  or  peritonaeum.  Exploratory  puncture  can  be  practiced  for 
diagnostic  purposes,  but  with  the  danger  of  leakage  and  peritonitis,  and 
also  of  injury  of  contiguous  structures.  The  aspiration  treatment  is  not 
only  dangerous  but  ineffective,  as  the  fluid  rapidly  reaccumulates.  Extir- 
pation of  the  cyst  ought  not  to  be  attempted  except  for  some  weighty  rea- 
son, but  unhealthy  isolated  parts  of  the  cyst  wall  sliould  be  removed  when 
practicable,  provided  their  loss  does  not  require  that  undue  traction  be 
made  to  join  the  l)orders  to  the  abdominal  opening.  If  there  be  good  rea- 
son for  the  act,  preliminary  incision  with  gauze  packing  can  h?  practiced 
to  insure  serous  union  lM»fore  evacuation  of  the  contents. 

Subphrenic  Abscess. — The  expression,  subphrenic  abscess,  is  a])plied  to  a 
collection  of  pus  of  greater  or  lesser  amount  located  in  the  subphrenic  space. 

The  Anatomicnl  Points. — Practically  ccmsidered,  the  subphrenic  s])acc  is 
limited  above  by  the  diaphragm,  below  by  "  the  upper  horizontal  plane"  of 
Quain,  which  corresi)onfls  to  the  second  lumbar  vertebra  l)ehind  to  a  point 
two  inches  above  the  navel  in  front,  and  substantially  to  the  eleventh  costal 
cartilages  at  either  side.  Essentially  this  space  is  divided  above  into  the  right 
and  left  portions  by  the  falciform  ligament  of  the  liver.  The  norml  contents 
of  these  spaces  and  their  comparative  relations  is  a  matter  of  importance 
which  can  he  easily  known  by  consulting  a  standard  work  on  anatomy. 

The  Varieties  of  Subphrenic  Abscess. — Inasnuu^h  as  the  viscera  directly 
concerned  in  this  form  of  abscess  are  often  incompletely  covered  with  peri- 
tonaeum, it  follows  that  suh})hrenie  abscess  may  be  extraiH'ritoneal  or  intra- 
peritoneal, according  to  th(»  relations  of  the  serous  covering  to  the  seat  of 
the  causation  and  to  the  pus  location.  Ahsrrss  hctirmi  the  lirrr  and  the 
diaphragm  may  he  either  extra])eritoneal  or  intraperitcmeal,  according  to 
the  relations  of  the  reileetions  of  the  peritonanim  upon  the  liver  (Fig.  l'^73). 
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The  extraperitoneal  variety  in  this  instance  is  located  directly  between 
the  liver  and  the  diaphra^n,  therefore  between  the  anterior  and  posterior 
parts  of  the  coronary  HfriniicTit  (Fig.  1273,  2),  originating  in  the  great 
majority  of  instances  in  the  liver  itself.  The  same  may  be  said  of  the  left 
]ol>e  of  the  liver  contiguous  to  the  triangular  ligament. 

Thf.  iniraperiloftmi  varieties  in  this  instance  lie  respectively  between 
the  serous  hi  vers  of  tlie  anterior  (Fig.  l'^73,  2)  or  posterior  parts  of  the 
coronary  ligament  of  the  liver,  of  which  the  former  is  the  Ix^tter  example. 
An  abscess  may  be  limited  to  either  of  tliese  places,  especially  the  former, 
but  this  is  very  unusual,  sincii  the  spaces  are  parts  of  larger  ones  lying  below 
from  which  pus  frequently  extends  upward  into  them. 

It  is  evident,  especially  in  the  extraperitoneal  instance,  that  the  tumor 
will  not  encroach  on  the  subphrenic  region,  also  it  is  apparent  tliat  it  will 
intrude  decidedly  on  the  thoracic  cavity,  perhaps  perforating  the  diaphragm. 

In  the  intraperitoneal  varieties  at  this  situation,  of  which  the  one  indi- 
cated (Fig.  1273,  2)  is  an  apt  illustration,  the  causes  and  complications  are 
quite  like  the  extraperitoneid  kind,  though  they  may  open  into  the  cavities 
below,  of  which  originally  they  were  a  part. 

hi  abscess  below  the  liver  an  extraperitoneal  (retroperitoneal)  form  is 
found  lying,  not  infrequently,  beneath  the  posterior  layer  of  the  peritotrfcum 
correspoutling  with  the  Uss^^r  omental  snc  {Vi^.  \273,  3),  and  folhnving 
extraperitoneal,  duodena!,  appendicular,  and  some  other  like  viscL*ral  per- 
forations. Also  this  form  depends  on  burrowing  suppuration  due  to  dis- 
ease of  the  kidney,  the  a^sophagus,  contiguous  bony  structures,  etc.  In  this 
form  the  pus  elevates  the  peritonn?um,  pushes  forward  the  intestines  and 
the  mesentery,  displflces  the  stomach,  invades  the  diaphragm,  and  possibly 
encroaches  on  the  abdominal  wall  in  extreme  cases.  This  form  happens 
most  fi'cquently  at  the  right  side. 

The  {ninrpenionctd  kinds  are  two  in  nimil>er,  one  located  in  the  great 
peritoneal  cavity,  i.e,»  above  the  stomoch  (Fig.  1*^73,  I);  the  other 
in  the  lesser  cavity,  i.  e.,  below  the  stomach  (Fig.  1274,  G).  Both  are  often 
dependent  on  i>erforation  of  tliat  organ.  Those  above  the  stomach  are 
always  to  Ik?  found  iKMween  the  liver  and  the  stotiuicli  and  often  extend  for- 
ward so  as  to  invade  the  anterior  ami  upp^r  jiart  of  the  great  peritoneal  cav- 
i[\\  sometimes  causing  marked  protrusion  of  the  abdomen  and  extending 
well  ubovc  ihv  liver  (Fig.  15 73,  4),  the  extent  in  all  directions  being  eon- 
trolled  in  part  by  the  limiting  adhesions  that  arrest  its  progress.  Under 
certain  ronditionn  the  infliction  may  invad*'  the  great  |>c'ritoncal  sac  by 
passing  down  m  front  of  the  greater  omentum.  Those  below  the  stomach 
iovm  m  the  lesser  peritoneal  cavity,  distend  the  sae,  extend  heliind  the 
liver,  push  forward  the  stonuieh,  displace  the  colon,  press  against  the  abdom- 
inal wall,  forming  a  tumor  of  decided  prewnee,  and  may,  conditions  penu it- 
ting,  invade  the  cavity  of  the  great  omentum  itst'lf.  However,  in  many 
instances,  these  various  abscesses  do  not  assurijc  dpcidfd  dimensions.  The 
abscesses  hwateil  in  the  lesser  sac  are  bihiteral  Those  in  the  greater  and 
those  behind  the  iK'ritomeum  (retroperitoneal)  may  he  either  bilateral  or 
unilateral,  nce<irding  to  tlie  eatise,  situation,  and  amount  of  the  morbid 
products  (Fig,  1275,  b).     It  should  be  kept  in  mind  that  many  of  these 
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abscesses  contain  air  for  apparent  reasons,  and  may  therefore  be  mistaken 
for  morbid  conditions  of  the  thorax  with  similar  contents  (Fig.  1275). 
These  abscesses  arise  from  various  causes,  and  nearly  half  of  them  are  the 
result  of  lesions  of  the  stomach,  duodenum,  caecum,  appendix,  liver,  and 
biliary  passages,  and  substantially  in  the  order  mentioned. 

The  Treatment. — Subphrenic  abscess  usually  ends  fatally  unless  re- 
lieved by  operation,  and  the  prompter  the  relief  is  afforded  the  better  are 


Fig.  127a 


Fig.  1274. 


Fig.  1273. — The  relations  of  the  stomach,  etc.,  to  the  peritonaeum  and  conti^ous  orji^ans. 
a.  Clastro-hepatic  or  lesser  omentum.  6.  Lesst^r  peritoneal  cavity  encroached 
on  by  retroperitoneal  abs<'ess.  c,  c.  Greater  peritoneal  cavity,  d.  Folds  of  great 
omentum,  e.  Small  intestines.  /.  Liver,  g.  CtBliac  axis.  h.  Duodenum,  t. 
Transverse  mesocolon.  /.  Mesentery.  A^.  Pancreas.  1.  Abscess  directlv  between 
liver  and  diaphragm  (intraperitoneal).  2.  Abscess  between  liver  and  diaphragm 
(extraperitoneal).  6.  Abscess  behind  the  peritonieum  (retroperitoneal).  4.  Ab- 
scess alx)ve  and  oft4?n  due  to  perforation  of  the  stomach  (intraperitoneal).  (See 
Fig.  1078.) 

Fig.  1274. — ^The  relations  of  the  stomach,  etc.,  to  the  peritonaeum  and  contiguous  organs, 
a.  ( I  astro-hepatic  or  lesser  omentum,  b.  Lesser  peritoneal  cavity  containing  alv 
scess.  r,  c.  (ireator  peritoneal  cavity,  d.  Folds  of  great  omentum,  e.  Small 
intestines.  /.  Liver.  </.  Cteliac  axis.  h.  Duodenum,  i.  Transverse  mesocolon. 
/.  Mesentery-.     A*.  Pancreas. 

the  chances  of  recovery,  as  most  of  the  patients  become  septic  and  develop 
complicating  diseases  at  an  early  period.  Aspiration  and  incision  are  the 
plans  of  treatment  em])l()yed.  Aspiration  as  a  means  of  treatment  needs 
only  to  be  mentioned  that  it  may  be  the  more  forcibly  condemned,  for  the 
attempt  to  cure  by  this  procedure  is  quite  hopeless  and  should  not  be  tried. 
Aspiration  only  for  dia<rnostic  purposes  is  admissible.  Abdominal  incision, 
or  the  thoracic  incision  with  or  without  rib  resection,  can  be  practiced, 
according  to  the  demands  of  the  case. 

The  Abilojnijial  Incision. — The  abdominal  incision  is  made  at  the  epi- 
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ga^lricJiypoclionJriuL',  llim\  vir  lunilmr  ngiun,  ;is  may  suit  host  tlu'  (knnands 
of  &safc  approach  to  the  absuess  and  tlie  rt^juircineul^  of  i!iulistM]iioiit  drain- 
age. In  any  unu  of  these  incisions  the  teehiiiijiie  of  approach  and  entrance 
to  the  abscess  contemplates  the  steps  preventing  infection  and  the  seeuring 
of  ample  drainage,  as  in  ahniecss  elsewhere  in  the  |>eritoiieal  eavity. 

The  OpemlioHr — After  prnjier  astptie  care  the  incision  h  usually  made 
at  the  most  prominent  ]>art  of  the  tnmar,  or  at  the  point  best  intended  to 
reach  the  pus,  through  the  respective  tissues  down  to  tlie  abscess.  //  ntihe' 
sion^  he  preseni,  the  ojienin^  nf  the  at»seess  anrl  cvaeuatioii  of  its  contents, 
usually  siiufile  matters,  slmulcl  he  carefvdfy  condueted.  If  fiflhesians  be  not 
prrsenl,  the  serous  inemhrane  should  be  shut  out  of  the  oi>*:'ralion  field  with 

gauxe   tamponacle   before   the  ab- 

fj  scpss   is   incised ;   and  even    when 

■         ^^^-"""^         ^/         '  ^^^v,^^  ljroj>erly     performed      suljs*M|uent 

/^'""^^'^^    -•"  >s:=^^^^^^^^^==:?^        ^^  changes    in    the    rehition    of    the 

/  jH^^^^^^^HkSi  movements  of  the  patient,  and  the 

^'y^^KHKK^if^^mgHM^  huigcd  draina*re  and  its  bad  influ- 

%Wmr        j    \ u_  ^-J' A  incisions  a  more  dept-ndent  drain- 

I  I  |V  ^*S9w  *  jjossible.     In  the  absence  of  abil- 

I  I  it  ^^    ^  7  ^  ffi^R  ^ty  ^^  arrange  this  provision  large 

■  /  drainage    tubes    should    be    intro- 

1-      ,r.^r     T   f.   '1  J      r  !_      .     I  (hiced    and    the    diselmrge    facili- 

Fio,  1275.^ — Left-sided  subphrenic  ahac^fis       ,    ,    i     i        ji  ^^  r     ^.i 

ctinUiniiig  Kas.  tateU      by     the     position     ol     the 

patient  when  exi)edient.  The 
accepted  local  treatment  for  abscess  repair  at  otiier  situations  is  prac- 
ticed in  these  with  such  variation  as  circunistanees  may  reipiire.  If  the 
abscess  be  accessible  to  the  lumbar  incision  for  exposure  of  the  kidney,  or  to 
the  incision  for  removal  of  the  appendix  vermiformis,  then,  indeed,  the 
teclinique  of  approach  and  subsequent  drainage  differs  from  these  opera- 
tions in  no  essential  regard.  It  is  obvious  at  once  that  tliese  are  tlie  most 
satisfactory  of  all  the  abdominal  incisions,  and  should  he  practia^d  when 
feasible. 

77^^  F^fmarks. — Incision  may  he  preceded  by  the  use  of  the  needle  for 
relaxation  of  the  sac  and  fcir  diagnostic  purposes.  In  the  instances  of 
abdominal  incisinn.  whether  in  the  median  line  or  at  the  costal  liorder,  free 
deiHMident  drainage  shnuld  be  secured  througli  the  loin  the  same  as  in 
abscess  of  the  lessiT  peritoneal  cavity.  It  is  much  better  to  evacuate  the 
abscess  through  the  pleural  cavity  by  rilv  res<M:'tion  than  in  omit  arlet^uate 
drainage  in  alHldmiual  t  mi  si  on. 

In  abscess  suitably  located,  incision  in  the  loin  only,  affords  ready  access 

I  to  and  good  drainage  of  the  pus.     The  incision  paralh^l  with  and  just  below 
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eiom  at  the  costal  nmrjirin,  fi>lli>wr(l  l>y  Uluni  (lis!>eetion  along  thf  iinder  sur- 
(nQt*  of  Lhe  diaphnigm  to  llir  jius  eolk^etii»i).  are  coirmi(.'iitlablr  in  tlic  tival- 
vneni  of  aliseess  situati-d   iichind  the  liver 
and  due  to  disease  of  tlie  appendix*  kidney, 
s^pki^n,  or  other  loealizing  cause. 

The  Thomvir  Incision  {MidtixiUari/ 
Line), -^Thii  tlairacic  incision  is  coin- 
inonly  made  across,  hut  soniclimc8  an- 
Icrturly  to  th(*  niirlaxillary  line.  Tlie 
technique  is  substantially  similar  in  each 
instance. 

The  Operation, — After  thorough  asep- 
tic care,  place  the  patient  on  the  back  near 
to  the  side  of  the  tabic:  administer  chlo- 
roform or  ether  as  the  indications  sng^^^est ; 
make  an  incision  across  the  midaxillartf 
line  three  or  four  inches  in  lenjy^h  i>araU 
lei  with  and  down  to  tfic  selected  rib 
(eighth  or  ninth,  possibly  lioth)  ;  expose* 
ami  resect  the  rib  as  in  empyema  (Fig. 
12(>^)  ;  Imre  and   puncture  with  ft  needle 

the  costal  pleura  for  f)us,  and  if  pna  be  present,  pack  tlie  borders  of  the 
wound  with  gauze  to  prevent  pleuritic  infection,  and  prort-ed  witli  the  evac- 
uation, //  pus  be  uot  present ,  and  tbe  pleural  surfaces  !>c  not  adberent, 
separate  and  raise  the  pleura  from  the  diaphragm,  bolding  it  aside  witli 
gauze  and  seek  for  pus,  or  pack  the  wound  and  wait  for  adbcsions,  or,  if 


Fio.  127ti. — ^A  ttioraric  oprninj?  in 
midaxillun*  linn  for  sutiphrenio 
abscess,  iiptTiitivr  invjA{?if»ii  of 
plf-unil  rjtviiy  whirh  is  not  closed 
by  st'wiiij?.  Ptas  stnui  on  surface 
of  liver. 


Fio.  1277. — The  exposing  of  the  upper  surface  of  the  liver  and  evacuating  an  abscess, 
fl,  fj,  o,  ri.  Extremities  of  divi<l(*<l  ribs.  6,  6.  Intercostal  tissues  ligatnitii,  <lividcd, 
and  reniovrtb  t\  c.  C(J*^tal  and  diaphra^iatie  pleura,  sewe<l  toj^etlier  with  dw^p 
sutures,  d,  d.  Two  layers  of  pleura,  the  diaphragni  and  the  jK'ritona'Uin  iueised 
expo^iin^.     e.  The  liver, 

penniBsible,  unite  the  pleural  surfaces  with  gutnrest  and  locate  the  pus  with 
a  needle  (Tig.  1*276). 

Abscess  at  the  convex  surface  of  the  liver  can  lie  expoi^-d  m  follows: 
Make  a  transverse  incision  down  njion  tbe  ribs,  expose  and  rejsiH^t  one  or 
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ioor«  of  them^  ligatan*  and  cut  away  tiie  ^ft  partf  between  the  ribs»  stitch 
^UH^tfilwr  tUt*  ivntul  ami  dui|ihritgtna1ie  pleura  (Fig.  T^TTK  shutting  off  the 
plpurat  taTity,  ktcnu*  thi?  jjius  with  a  oeedle,  incbe  the  laver«  of  pleura,  the 
fliaphraj^m,  th^  diaphragmaiic  peritona*um,  thus  reaching  the  abscess  and 
txpoaiJig  llw*  upjxT  tfUrfacie  of  the  li%'er;  Hlierate  the  pu^  by  separating  the 
tilipiiea  along  the  ^uurN*  of  the  nei^lle  with  forr-ei^^g  or  blunt  srissurs;  inter- 
irupl  the  rtow  rKx^aiionalty  with  a  sponge  to  prevent  unpleasant  syinptonis; 
intrtjdiicit  the  finger  or  a  sjioon  into  the  alj^cee^  and  remove  neeru«vMl  tii^^ue 
if  the  c^rndition  of  the  patient  will  permit :  arrest  haemorrhage,  and  cleans? 
thi^  mfiiy  with  hot  aaline,  or  with  the  bichloride  solutions  if  offen&ive; 


Vm,  r**7H,— f>|M'nttion  fur  i^x|i<»Mur('  of  r«ulMfi!if»linmiiiatir  space  anrl  of  livt»r  anteriorly 
Iti  tUv  muliixillarv  U\u\  rt.  A^vrnth  ril»,  h.  VlxU-mul  intiTCM;»stiil  must-It',  c,  Iii- 
l*'rnwtiiJ  vixji^'iit  (iiul  riiTVc.  il  Uvvr>  e.  Pi  riUHiauiui,  /.  Eighth  riU,  g.  Dia- 
pbriiKiu.     h.  \hiv\vU\\  plrum,     i,  Exti^nial  ohliqiie  njiijscle. 

•tdch  the  rilgeH  of  tin*  dinphnigmatic  opening  to  (lie  i;kin  if  practicable; 
puck  Ihc  nbticcHs  cavity  lightly  with  gauste  if  it  is  Boiall,  introduce  a  three- 
tliiartiT^'ttf-uu-int'h  dniinngc  tube  if  it  is  capacious,  introducing  gauze 
ligliMy  aroiinil  it :  cover  with  idnnulnnt  gftuze  held  in  position  with  a  binder, 
and  caU)*e  thv  patient  lo  lie  on  the  alTt^ctcnl  Hide.  Irrigation  of  tlic  abscess 
cavity  ii  avoided  and  the  tuW  ithortencd  to  kwp  pace  with  its  healing,  // 
^jtiisum  he  uuuh  antepiorlff  to  the  midajcHlnnj  line,  it  ii*  conimotdy  locatetl 
iK^twt^rn  the  i*cventh  and  eighth  ribst,  jx>rtiong  of  one  or  both  of  which  may 
h«^  mniovctL 

TA*.  On, rfid'aw,— Carry  the  incision  oblinuely  forwanl  between  the  ribs 
(Fu  :  expcm^  and  divide  the  external  oblique  muscle,  detaching  it 
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from  the  ribs;  resect  portions  of  one  or  more  of  the  exposed  ribs  and  the 
intervening  soft  parts,  ligaturing  the  vessels  at  either  end  (Fig.  1278) ; 
expose  and  dissect  off  the  thin  intrathoracic  fascia,  uncovering  the  pleura; 
press  together  and  unite  with  sutures  the  layers  of  pleura,  if  haste  is  re- 
quired, if  not,  divide  the  outer  layer  and  pack  the  wound  to  cause  adhesions, 
and  then  later  resume  by  dividing  the  inferior  layer,  thus  revealing  the 
diaphragm;  observe  that  its  fibers  run  downward  and  forward;  separate  and 
draw  them  apart,  disclosing  the  parietal  peritonaeum  as  it  rests  on  the  con- 
vex surface  of  the  liver.  If  the  operation  be  for  abscess  or  hydatid  cyst  of 
the  liver,  open  with  trocar,  cautery,  or  knife  at  once  if  adhesions  be  present, 
if  not,  and  time  will  permit,  pack  the  wound  and  open  two  or  three  days 
later.  If  the  case  be  urgent,  sew  together  the  parietal  and  visceral  layers 
of  peritonaeum  and  open  immediately,  as  iK^fore.  If  subphrenic  abscess  \ye 
the  object  of  the  operation,  open  into  the  abdomen  at  once;  otherwise  the 
methods  are  alike. 

It  is  important  to  bear  in  mind  that  the  technique  of  opening  abscess  of 
the  liver  (page  1)07  et  seq.)  is  applicable  to  evacuation  of  subphrenic  abscess 
similarly  located. 

If  pus  be  present  in  the  pleural  cavity  it  is  evacuated,  and  the  subphrenic 
collection  liberated  and  removed  the  same  as  before. 

The  Comments. — Pyothorax  and  subphrenic  abscess  are  frequently  asso- 
ciated, the  former  being  a  sequel  to  the  latter.  The  proper  seat  of  operation 
is  established  best  by  the  aspirating  needle,  which  is  employed  as  well  during 
the  operation  for  the  better  localization  of  the  pus.  Either  the  eighth, 
ninth,  or  tenth  rib  is  selected  for  incision,  as  a  rule — the  highest  of  the  three 
in  complicating  empyema,  the  lowest  in  subphrenic  abscess  alone.  In  sub- 
phrenic abscess  the  lumbar  and  iliac  routes  are  the  best  ones;  the  posterior 
and  lateral  thoracic  are  next  in  order ;  the  anterior  thoracic  and  abdominal 
are  the  most  objectionable  of  all.  The  location  of  the  origin  and  the  extent 
of  the  abscess  usually  determine  the  availability  of  the  respective  routes. 

The  Results. — The  earlier  the  diagnosis  and  prompter  the  treatment, 
the  more  favorable  is  the  outcome  of  the  case.  Spontaneous  healing  is 
rare.  The  death  rate  is  estimated  from  50  (Maydl)  to  82.5  per  cent 
(Scheurlen). 

Sachs  reports  37.5  per  cent  die  of  operation.  Early  operation  improves 
the  rate  30  per  cent. 

Paracentesis  Abdominis. — Paracentesis  abdominis  is  an  operation  em- 
ployed to  remove  fluids  from  the  peritoneal  cavity.  It  should  be  recog- 
nized at  the  outset  that  the  procedure  is  not  entirely  devoid  of  danger. 
Aspirators  and  trooiir  and  cannula  are  each  eni])loyed  for  the  purpose. 

The  abdominal  wall  should  be  thorou<rhly  cleansed  in  advance  of  the 
operation,  and  be  protected  with  gauze.  The  strength  and  fortitude  of  the 
patient  to  meet  the  requirements  of  the  operation  should  be  carefully  esti- 
mated in  advance,  and  the  forces  fortified  with  the  necessary  stimulants. 
The  agent  of  puncture  should  he  thoroughly  smooth,  sharp,  and  aseptic 
before  introduction.  Tlu*  bladder  and  n^ctum  should  be  empty,  and  the 
abnormal  line  of  dullness  of  the  abdomen  carefully  determined  by  percus- 
sion immediately  before  the  jmncture  is  made.    The  belly  of  the  patient  is 
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then  siirrouDded  by  a  broad,  many-tailed  bandage,  having  a  small  opening 
in  the  center  eonvsponding  to  ihc  point  of  proposed  piiniture.  If  imable 
to  !?it,  the  patient  is  eaiu^ed  to  lie  upon  the  i*ide  near  to  the  edge  of  the  bed. 
If  the  oondition  of  the  patient  will  permit,  be  may  be  placed  in  an  ordinary 
chair  with  the  body  bent  forward  and  the  head  and  arms  resting  on  the 
back  of  a  eliair  idaeed  in  front  Jf  a  small  rocking  chair  lie  cniploved  for 
this  purfxvsc,  the  patient  con  be  eai^ily  anil  qniekly  tipped  backward  into  the 
recumbent  position  if  syncope  he  imminent  during  the  removal  of  the  lluid. 
The  injection  of  a  weak  solntion  of  eoeain  at  the  seat  of  operation  will  meet 
the  full  anflBsthetic  demands  of  the  ac-t  (Fig.  Vl7i)). 


Flo»  r27li.— lu^lruineiUd  employiMi  in  paraceiiti.-is  .Llnlorninis,  ttiorftciiitrsi--5,   Lappmg 

pericartiium,  etc. 

a.  Emmet's  troran  b.  Rectal  inH-ar  e,  Duncan's  trocar,  d.  Nest  of  trf>rars,  assorted 
sixes,  e.  Coinmon  tnn^ar.  /.  Fitch's  aspirating  prf>t*5cted  jKjint^'d  trnrars,  assi^rt^i 
sizes,  g.  Billroth'^  a.spira(ing  tmcar.  h,  Asjpimtirig  syringes.  Other  forms  of 
aspirator**  may  Iw  employ c*d.     Figs.  1281  and  1448. 


The  Operation, — Carefully  localise  the  ]>roper  Fcat  of  pimeture  by  per- 
cusiiion,  and  estimate  the  thickness  of  the  ahfh»mina1  wall ;  adjust  the  slit  in 
the  bandage  to  corresjjoiid  to  the  |>oint  of  introduetion;  seize  the  instrument 
firmly  with  the  index  finger  so  placed  on  the  upt^er  surfa^M?  as  to  liuut  the 
extent  of  the  introduction  (Fig.  1*280)  ;  push  the  instrument  quickly  into 
the  abdomen  and  withdraw  the  trocar,  leaving  the  cannula  in  place:  tigbten 
the  l>andage  m  the  fluid  escapes,  to  facib'tnte  the  flow  and  support  the 
patieut;  remove  the  cannula  as  soon  as  ihe  fluid  has  escaped,  and  when 
Byncope  is  impending  and  further  withdrawal  at  this  time  is  impracticable; 
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close  the  puncture  with  an  interrupted  deep  suture  of  catgut,  and  dress  the 
part  with  gauze  held  in  place  with  a  bandage. 

The  Precautions. — Care- 
fully avoid  puncture  of  a 
distended  bladder  or  uterus 
and  of  a  displaced  or  en- 
larged viscus.  If  the  punc- 
ture be  made  too  near  the 
line  of  dullness,  or  the  in- 
strument be  misdirected,  the 
intestines  may  be  wounded. 
Carefully  avoid  puncture  of 
the  abdominal  wall  at  the 
established  site  of  signifi- 
cant blood-vessels.  The 
plugging  of  the  needle  or 
cannula  by  fibrin  is  relieved  pio.  1280.— The  operation  of  paracentesis  abdominia 
by    the    introduction    of    a  with  trocar, 

probe,   causing   dislodgment 

of   the  obstruction.      As  the   fluid  escapes,  the   intra-abdominal  end   of 
the  instrument  should  be  so  changed  in  its  direction  from  time  to  time 


FiiJ.  12SL — Pfttain's  aspirator. 

as  to  avoid  iinpin<rcin('nt  on  the  intestines,  especially  if  this  extremity  be 
pointed.     Air  should  not  be  jKTmitted  to  enter  the  abdominal  cavity.     The 
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fluid  flhould  be  removed  slowly  to  avoid  needless  daBger  of  syncope,  there- 
fore the  ealiber  of  the  instrunieiit  shotdd  not  be  large. 

The  Remftrks.^ — rsiially  a  slight  incision  of  the  skin  is  made  at  the  Bcat 
of  puncture,  but  if  the  puncturing  agent  t)e  sliarp  this  step  is  not  requisite. 
It  is  not  unwise  to  introduce  a  small  needle  at  the  outset,  and  per!ui}>s  with 
a  hypoderniie  syringe  attachment,  to  more  safely  Iwate  the  tin  id  before 
the  larger  instrument  h  plunged  into  the  abdomen.  Usually  the  puncture 
is  made  in  the  median  line  midway  between  the  navel  and  the  pubes.  If 
the  uterus  be  distenth'd,  the  puncture  can  be  made  at  eUher  side  through 
the  semilunar  line  or  in  the  median  aspect  above  the  limit  of  distentien,  as 
circumstances  stiggest.  The  many-tailed  bandage  is  tightened  as  the  tiuid 
escapes,  and  is  conhned  in  place,  after  the  withdrawal,  for  three  or  four 
days. 

HERNIA    OF    THE    ABDOMINAL    WALL, 

Abdominal  hernia  is  a  protrusion  of  a  portion  of  the  contents  of  the 
abdomen  ihrough  an  opining  in  its  wulh  snrroioKled  by  more  or  less  of  the 
tissues  forming  the  wall  With  but  few  exce|itions  hernia*  possess  a  sac,  and 
this,  in  every  case,  is  «>f  tbe  parietal  peritonaeum  (Fig.  1282).     Only  those 


Fio.  1282. — ^The  sac  of  abdominal  hernia.        Fig.  1283. — ^A  sac,  with  iBtestinal  contentB. 

viscera,  such  as  the  caput  coli,  colon,  bladder,  pancreas,  etc.,  that  are  not 
normally  surrounded  by  pcritonanim,  can  form  hernia  without  a  sac.  The 
contents  of  a  hernial  sac  usually  consist,  either  singly  or  conjointly,  of 
small  intestine  and  omentum  (Fig.  1301).  The  normal  appearance  of 
the  tjmentum  and  srmdl  intestine  should  be  given  a  careful  study,  that 
the  surgeon  may  l)c  aide  to  (letter mine  the  various  degrees  of  change  in 
their  appearance  when  subjected  to  the  ditferent  influences  associated  with 
hernial  protrusion.  The  granular  appearance  of  the  omental  fat>  together 
with  its  pale  color  and  fibrous  structure,  will  distinguish  it  from  the  sub- 
serous tissne  fat.  The  omentum  and  gut.  w^bile  in  the  sac,  usually  bear 
the  same  c^oiiparative  relation  to  each  other  as  in  the  abdominal  cavity,  the 
former  being  in  front.  The  sac  has  a  neck  and  a  body,  the  shape  and  eize 
of  the  latter  defH?nding  upon  tbe  amount  and  density  of  the  surrounding 
tissues  and  ibe  nature  and  coni|iactness  i»f  the  contents.  The  neck  is  the 
constricted  portion,  and  corresfionds  in  size  to  the  opening  through  which 
it  escapes,  its  dimensions  licing  governed  by  the  density  of  the  tissues  sur- 
rounding it,  the  age  of  the  protrusion,  degree  of  traction,  and  compressibil- 
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ity  of  the  contents.  A  knowledge  of  the  normal  characteristics  of  the  peri- 
tonaeum is  essential.  Its  rough  outer  and  smooth  inner  surface,  the  pecul- 
iar arrangement  of  its  vessels  and  its  transparency,  should  be  understood. 
It  must  not  be  forgotten,  however,  that  the  physical  appearance  of  the  sac 
and  contents  become  changed  when  long  subjected  to  the  vicissitudes  attend- 
ing hernial  protrusions. 

The  tissues  composing  the  wall  of  the  protrusion,  called  the  "  coverings 
of  hernia,"  vary  according  to  the  situation,  the  direction,  rapidity  of  devel- 
opment, and  size  of  the  hernia.  While  these  tissues  may  readily  be  dis- 
tinguished as  component  parts  of  a  normal  abdominal  wall,  yet,  when 
covering  the  body  of  a  hernia  and  more  or  less  changed  from  the  effects 
of  pressure  and  extraneous  influences,  they  often  become  difficult  of  rec- 
ognition. 

In  a  recent  hernia  the  cellular  tissues  and  fat  vary  but  little  in 
appearance  from  the  normal  condition;  in  an  old  hernia  these  tissues  are 
much  thinner  than  in  the  former.  In  a  recent  protrusion  the  muscular 
fibers  of  the  cremaster  are  exceedingly  sparse  and  ill  developed,  while  in  the 
older  ones  the  influence  of  traction  leads  to  a  marked  development  of  them, 
which  is  of  great  diagnostic  importance,  as  bearing  on  the  progressive  depth 
of  the  o])eration  incision  and  the  variety  of  the  protrusion.  The  normally 
transparent  sac  often  becomes  more  or  less  opaque,  and  scarcely  distin- 
guishable from  the  tissue  lying  upon  it. 

It  can  be  properly  said  that  the  changes  in  the  appearance  and  the 
anatomical  relations  of  the  component  parts  of  a  hernia  may  be  so  manifold 
that  it  will  often  present  as  varied  and  perplexing  problems  for  a  speedy 
solution  as  any  other  morbid  condition  of  the  body. 

The  operations  applicable  to  the  cure  of  the  various  abdominal  hemis 
are :  For  strangulated  hernia,  taxis  and  division  of  the  constriction ;  for  the 
reducible  hernia,  the  operation  for  radical  cure ;  for  simple  irreducible  and 
obstructed  forms  of  hernia,  the  liberation  of  the  contents  and  their  return 
to  the  proper  situation  and  retention  by  radical  methods. 

Strangiilated  Hernia. — In  strangulated  hernia  a  constriction  located  at 
the  neck  or  within  the  sac  itself  causes  obstruction  of  the  circulation  entirely 
or  in  part,  thereby  exposing  the  affected  portions  to  the  danger  of  gan- 
grene. The  operations  for  relief  of  strangulation  are  taxis  and  herniotomy, 
the  latter  sometimes  Ix'ing  called  kelotomy,  and  in  common  parlance  "an 
operation  for  strangulated  hernia." 

Taxis. — Taxis  consists  in  returning  the  strangulated  viscus  by  manipu- 
lation through  the  channel  of  escape,  aided  by  force  of  gravity  and  relaxa- 
tion of  the  constricting  agencies,  to  the  abdominal  cavity.  As  a  rule,  stran- 
gulation occurs  in  protrusions  of  long  standing,  where  the  patient  is  self- 
<^ducated  in  the  practice  of  reduction.  It  therefore  follows,  when  the  case 
is  brought  to  the  attention  of  the  surgeon,  that  the  patient  has  made  persist- 
<?nt  but  ineffectual  efforts  to  reduce  it.  lender  these  circumstances  the  out- 
look for  the  surgeon's  success  at  reduction  is  not  brilliant.  He  should 
determine,  first,  the  variety  of  the  hernia,  so  that  his  efforts  may  be  intelli- 
gently direcrted ;  also  its  condition,  that  the  efforts  may  not  injure  the  parts 
or  lead  to  harmful  procrastination.     If  moderate  attempt  is  not  sufficient 
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to  reduce  a  strang-iilatcd  hernia,  a  hypodermic  injection  of  morphin  may  be 
given  at  once  near  t!ie  seat  of  tlie  eonstrietioii,  and  the  patient  put  in  a 
warm  bath,  with  the  pelvic  elevated,  ami  kept  tliere  until  the  combined 
inilueiiei'8  of  these  measures  are  felt  on  the  ^i^neral  ^vsteiiK  Thus  tlie  pro- 
trusion can  often  be  returned  without  serious  difhcuUy  by  either  the  patient 
or  surgeon,  the  former  being  less  Hable  to  employ  liarmful  force  because  of 

the  pain  produced.  If  those  meas- 
ures fail*  an  anjpsthetie  jihonld  he 
given,  with  the  nnderstanding  that 
a  failure  at  reduction  then  will  he 
followed  by  an  immediate  opera- 
tion. 

Taxi^  i&,  prfiriiced  by  relaxing 
the  tissues  contributing  to  the  eon* 
striction,  and  endeavoring  to  retnrn 
the  part  of  the  hernia  first  which 
esea|KHi  last,  in  the  direction  of  the 
channel  through  whicli  it  appeared. 
For  this  purpose  empty  the  bowels 
and  bladder,  raise  the  pelvis,  flex 
the  thighs  upon  the  body  and  so  abduft  and  rotate  tiiem  as  to  properly 
relax  tiie  tissues  about  the  groin  and  abdomen,  grasp  the  tumor  with  the 
right  hand,  and  draw  it  downward  carefully  to  disengage  its  neck  and  at 
the  same  time  to  give  to  it  the  proper  direction  for  reduction.  CTcntle, 
uniform,  and  continuous  pressure  is  then  ma<le  upon  it  with  the  right 
hand,  while  the  thumb  and  lingers  of  the  left  steady  its  uit[H*r  extremity. 

The  Frecuutioris.— The  sac  and  contents  (Fig.  1284)  may  be  bruiged  or 
ruptured  from  too  frequent  or  forcible  manipulation.  The  protrusion  may 
be  reduced  en  ma^se  (Figs.  1*285  and  ];?8(>)t  followed  by  the  continuation 
or  recurrence  of  the  symptoms  of  strangulation.  Incision  at  the  seat  of 
stranguhition  or  in  the  median  line  of  the  abdomen  otTers  the  only  chance  of 
relief  in  this  condition.     Taxis  should  not  be  practiced  if  the  hernia  has 


Fig,  1284. — Straiigylated  hernia  and  sac, 
awaiting  reduction  hy  taxis. 


Fig.  12^5. — StTLiriiiiihitixt  }wnrm,  indirect 
wductiou  eti  masse. 


Fia,  1286.— StranjJTulated  hemlhf  direct 
reduction  en  masae. 


been  irreducilde:  if  syniptonis  of  inflanmiation,  gangrene,  or  general  peri- 
tonitis be  present:  and  if  the  strangulation  be  of  long  standing — twenty- 
four  hours — and  have  l>een  frequently  subjet  led  to  numipidative  attempts. 

If  taxis  is  to  be  successfuL  after  a  brief  trial  the  surgeon  will  l>e  con- 
scious of  a  slight  gurgling  noise,  followed  by  a  diminution  in  the  size  and 
tension  of  the  tumor  caused  by  the  escape  into  the  bowel  above  of  gas  or 


OPERATIONS  ON   VISCERA  CONNECTED  WITH   PERITONAEUM,      ms 


fsecal  matter,  which  will  soon  Ix*  followed  by  (he  rotiirn  of  tho  entire  protru- 
Bion.  In  cjrurntjil  hcTiiia  the  gurfrle  will  he  ul>sent  for  obvious  reasons. 
ProjKTly  directed  taxis  should  not  he  eontinued  longer  than  five  or  ten 
niinutes,  and  if  iiopro]>erly  directed,  the  a^ioner  Btopped  the  better. 

In  taxis  for  tiie  relief  of  a  complete  femoral  protrusion,  it  nnist  not  be 
forgotten  that  it  it?  firt^t  iieerssiiry  to  press  (hwnwariL  and  then  backward 
and  upward.  It  not  infrequently  hai)]K-ns  tluit  a  large  high  fi'uioral  hernia 
is  mistaken  for  an  inguinal,  and  therefore  the  etfortri  at  reductfon  are 
directed  to  returning  it  through  the  inguinal  canal,  a  manifestly  impossible 
and  unfortunate  proposition. 

The  Results. — All  eases  of  strangulation  die  if  unrelieved.  Taxis  gives 
a  death  rate  of  5.8  per  cent  in  inguinal  and  about  15  per  cent  in  feuioral 
heniia\     Early  and  discreet  effort  will  lessen  the  rate. 

Herniotomy • — The  steps  of  the  operation  of  herniotomy  may  be  logically 
divided  into  six:  1,  preparation  of  the  patient  and  division  of  the  tissues; 
2,  recognition  of  the  sac;  3,  ojiening  of  the  sac:  4,  exaiuinalion  of  the  con- 
tents; 5,  division  of  the  stricture  and  return  of  the  protrusion;  0,  closure 
of  the  wound. 

The  Prt'iKf ration  of  fhe  Patient  and  Division  of  the  Tii^sues. — ^After  the 
parts  are  sluned  and  cleansed  by  scrubbing^  and  suitably  placed  in  a  good 
light,  and  the  patient  etherized,  an  incision  two  or  three  inches  in  length  is 
made  through  the  integument,  by  transfixion,  or  direct  division  in  the  long 
axis  of  the  tumor.  The  renuilning  structures,  forming  the  wall  of  the  sac, 
are  often  picked  up  one  after  anothrr  with  the  thumb  forceps  at  the  lower 
angle  of  the  wound  and  nicked,  the  grooverl  dirnetor  is  pushed  hkeneath  each 
one  success ivtly,  which  is  then  divided  witli  the  scalpel  or  scissors.  Free- 
hand division  of  the  tissues  without  the  use  of  the  grooved  director  is  proper 
praetiee  for  those  whose  knowledge  of  anatomy  and  whose  educated  sense 
of  touch  will  warrant  it:  but  the  Irss  experieneed  will  iind  that  nmre  j>er- 
&onal  comfort  and  tx»tter  results  will  follow  the  wise  employment  of  the 
director  than  the  adoption  of  the  ways  of  the  more  experienced.  The 
possibility  of  recognizing  the  diiTerent  layers  of  hernia  will  depend  very 
largely  on  the  lengtli  of  lime  the  hernia  has  existed,  as  well  as  upon  the 
amount  of  external  irritation  to  which  it  has  l>een  subjected.  It  is  excep- 
tional, however,  when  the  muscular  layers  and  the  deep  fascia  can  not  be 
easily  recognized.  T'le  sac  is  recognized  by  its  relation  to  the  various  over- 
lying tissue  planes  of  special  signifieance;  the  fascia  transversalis,  which 
covers  and  is  separated  from  it  by  the  fatty  subserous  tissue,  is  quite  liable 
at  first  to  be  mistaken  for  the  peritonasiim.  This  fascia  is  dense,  opaque, 
non-translueent,  and  always  present-  'If  in  the  course  of  operation  a  ainnlar 
tissue  has  not  yet  \m'n  dividi'd,  this  one  can  not  \}v  the  sac.  A  minute 
opening  should  W  made  through  it  at  the  lower  portion  of  the  wound,  a 
grooved  director  passed  beneath  it,  and  its  division  carefully  made.  The 
next  layer  js  the  subserous  fat,  which  is  often  quite  well  marked.  If  the 
surereon  divides  the  fascia  transversal  is  under  the  impression  that  it  is  the 
eae,  be  will  then  mistake  the  subserous  fat  for  omentum  in  tht*  protrusion. 
This  fallacy  will  be  quickly  dispellrd,  however,  when  he  attempts  to  find  the 
intestiiie,  or  to  return  the  supposititious  omentum  to  the  abdominal  cavity. 
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r*^  Rf<n^Ui0H  of  the  Sae.—Thv  sac  is  globular  in  form,  of  a  bluish 
«^iir«  IW4»»  %wi  afira  trmmparent    A  eense  of  fluctuation  is  frequently  dis^ 


k 


ln»lrmiu'UlH  «'inployt*«l  in  hertiiotomy. 

'    11' I'MH  hii»Uniry>    r.  Cvin-wi  piYibe-pointed  biatoun/.    d, 

UrtH^lor,     /.  t\»rved  and  slraignt  scissors*     h.  Di»- 

-       I ,  Knuffanio  tendon  in  glnss  tube.    /,  /.  Blunt  and 

k,m.   iVim^Htlurn  anablunl  book,    w,  Sih^^r  probe,     o.  Needle 

u»n  \\Mi\\A,     «/  SninU  chunp  anil  small  needle  earner^   r.  Curved  and 

« 1ii\iiitioii4Hl  i^At^t  luid  silkworm  gut.    Good  light  is  — ~~ 
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cernible  at  it.^  lower  portion.  When  not  too  tonse  with  fluid  it  can  bt? 
pinebi'il  up  brtwi^on  t!ie  tlninib  11  nd  tinker,  and  itjs  smooth  serous  surfaces 
can  l>e  rubbed  together,  if  thev  l>e  not  adherent  to  the  contents.  This  mani- 
festation is  diagnostic.  Before  the  sac  is  opened,  the  intestine  may  be 
pinched  up  in  the  same  manner,  but  it 
will  quickly  and  easily  eticape  the  grasp 
In^eaui^e  of  the  smooth  iipposed  serous 
surfaces.  If  a  small  hollow  needle  be 
introduced,  a  drop  of  fluid  will  escape ; 
this  is  a  characteristic  of  a  hernial  sac, 
Finafltf,  if  the  membrane  Ix;  exanj- 
ined  it  will  be  found  to  surround  and 
limit  the  protrusion,  bein|ij  movaljle 
only  as  a  whole,  to  be  denser  than  the 
intestine,  and  devoid  of  an  external 
stTous  surface.  The  sac  is  picked  up 
with  the  thumb  forceps  at  the  liuctuat- 
ing  point  where  the  drop  of  fluid  es- 
cafM^^d,  Hnd  a  small  sUt  is  made  in  it 
with  the  knife  point  held  at  right 
angles  to  the  forceps  (Fig,  1288).     If 

fluid  be  present  it  will  then  escape.  A  grooved  director  is  inserted,  and  an 
opening  nuule  of  sufficient  size  to  admit  the  index  finger,  wliieh  is  intro- 
duced to  determine  with  certainty  the  tissue  just  cut,  and  also  the  location 
of  the  constriction.  If  the  finger  lie  in  the  sac,  it  will  come  in  contact  with 
smooth  surfaces  on  all  sides,  and,  after  division  of  the  constriction,  it  can  be 
passed  through  the  neck  of  the  sac  into  the  abdomen.  If  the  linger  be  out- 
side the  sac  serous  surfaces  will  be  absent,  and  (he  finger  can  not  W'  passed 
upward.  The  existence  of  cyst  constrictions  of  the  sac  (Fig.  128!t),  or  a 
dou!)le  sac  (Fig,  121P0),  in  the  line  of  incision  may  confuse  the  surgeon; 
however,  if  the  finger  be  introdnwd  into  them  in  turn,  their  non -serous  lin- 


/ 


Fig.   12aS.— The  operation  of  herni- 
otomy.    Nicking  hernial  sac. 


1 


Tlo,  1289, — Cystic  construction  of  hernial  sac. 


Fio.  1290. — A  double  hernial  sac. 


ing  and  the  limited  extent  of  each  variety  will  expOi^e  the  fallacy.  The  sac 
is  opened  sufllciently  to  expose  its  contents  to  a  careful  scrutiny  in  order 
that  their  condition  may  be  carefully  considered. 

The  Ejaminnlion  of  the  Contend. — Unless  eontraindicated,  the  con- 
Btricted  point  should  be  divided  at  once  after  exposure  of  the  contents  of 
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tim  nee,  in  ordor  to  relieve  the  strangulation  and  thus  enable  the  surgeoKi  to 

iimtnimUr  it^  inihience  on  the  iDtt-grity  of  the  gtit.  Under  all  circumstances 
tber<'  wilt  t^*  more  or  k**?*  injection  of  the  vessels  in  strangulation.  If  the 
ermMtriction  Ijc  ret^ent  or  flight,  the  changes  in  the  iraprisoned  tissues  will 

not  be  great ;  but  when  severe,  or  long 
continued,  or  where  there  has  been  much 
liandling,  the  intestine  will  be  more  or 
less  purple  or  blackish,  perhaps  with  iso- 
lated ecchymoses  and  bathed  in  bloody 
fluid.  The  color  of  the  Ijowcl  is  not  of 
as  much  importance  in  determining 
tlic  presence  of  gangrene  as  the  inability 
>^«^  to  restore  the  circulation  after  division 

■^1^  of    the    stricture    by    the    aid    of    warm 

■  W  fomentations.      If  tlie   bowel   be  prieked 

M    B  or  slightly  scarified  and  no  blood  flows; 

m     •  if  the  circulation  be  absent  and  the  part 

^  becomes  cool;  if  its  lunter  be  destroyed 

and  its  structure  1m?  softcTjed  and  crack- 
ling, it  should  not  be  returned.  If  to  all 
these  be  added  the  odor  of  gangrene^  with 
(hi'  prewrucT  iif  a  slouglu  the  intestine  should  be  opened  to  afford  exit  to  its 
roiiirnts  niid  lii'^ilcil  wilh  warm  fluid  aseptic  applications.     It  is  good  prac- 


oliitny,  jiuAHiit^  knift^  nhm^  i'm^vr. 


FlO.  1292, — Ijevis's  hernia  dirertor. 


lice  to  excise  at  oun*  a  t*irc  iiliir  porliou  of  the  intestine  corresponding  to  the 

gringrenous  part  aiul  unitr  thi»  exlri'mities,  as  described  under  the  head  of 

entrnvtomy  ( [uige  H(»|),  if  the  state 

nf   till*   pftli(*nt    will   |M'ruiit.     If  the 

nhu^duu!    I»e    gnugrru<»ii?!    ur    Inilky, 

llguturi'  it  near  the  mouth  of  the  sac 

nnil  cut  it  o(f;  if  nol,  it  can  l*e  r«- 

turncfl,      If  the  contents  of  the  sac 

be  Md In  rent    tt>  each  otlier  or  to  the 

mu\   \\w  iuIIn^niouh    luay   h>  nipturt'd 

If  i*f  n^'ciil  thiie.     It   is  often  neois- 

narv,  however,  to  wver  them  with  the 

knife  or  ^eiMor^^,  and  in  doing  so  the 

Viw»nlii  mhouhl  Im«  licatuivd  nith  tine 

i^itgMl  II*  «oon  as  seen.     When  the  ad* 

ImimIouii  are  very  tlrni  and  linnted.  as 

mueh  of  \\w  ftdhen^nt   parts  is*  dis- 

•ciIimI  »dT  uf*  proi'tietiblc  aiul  the  re- 

hoiiuder  h*turneil  \iith  the  Unveh 


Flo,  l293.^Tbe  cmnition  of  herniotomy, 
pnasiiig  knife  along  director. 


Th0  HmsioH  o/  th$  Sirictmr. — Tht»  constriction  may  be  divided  from 
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without  or  from  within  the  sac,  the  latter  being  the  more  frequent  site 
selected.  If  from  without,  it  may  be  divided  before  or  after  the  sac  is 
opened.  The  former  plan  is  the  common  practice.  If  the  hernia  be  small, 
and  strangulation  have  lasted  but  a  few  hours  without  severe  symptoms, 
and  be  composed  of  intestine  alone,  the  constriction  may  be  divided  and 
contents  reduced  without  opening  the  sac.  However,  it  is  much  wiser  under 
all  circumstances  to  open  the  sac  and  thus  be  assured  of  the 
integrity  of  the  bowel.  In  division  of  the  constriction 
within  the  sac,  the  finger  is  carried  up  to  the  point  of  the 
obstruction,  followed  quickly  by  a  director  (Fig.  1287,  d,  e), 
or  a  hernia  bistoury  or  probe-pointed 
bistoury  (b,  c)  carried  along  the  fin- 
ger (Fig.  1291).  Division  of  the 
constriction  can  be  readily  done  by 
passing  beneath  the  constricting  tis- 
sues the  hernia  director  of  Levis 
(Fig.  1292),  which  is  cautiously  car- 
ried upward  until  the  constricting 
band  falls  into  the  notches  at  either 

side  of  the  groove;  a  probe-pointed  bistoury  or  the  ordinary  hernia  knife 
is  then  carried  along  the  groove,  and  the  stricture  divided  (Fig.  1293), 
not  freely,  but  only  sufficiently  nicked  to  permit  the  return  of  the  in- 
testine. In  dividing  the  constriction  the  edge  of  the  knife  should  be 
directed  away  from  important  vessels.  If  the  gut  be  gangrenous,  great 
caution  must  be  observed  in  cutting  the  band,  or  the  adhesions  of  the 
bowel  to  the  border  of  the  opening  may  give  way  and  allow  the  gut  to 


Fig.   1294. — ^Apparatus  for  washing  out 
the  stomach. 


Fig.  1295. — Washing  out  the  stomach; 
introduction  of  the  fluid. 


Fig.  1296. — ^Washing  out  the  stomach; 
siphoning  out  the  fluid. 


escape  into  the  abdominal  cavity.  If  extended  gangrene  be  assured  and 
immediate  repair  be  impracticable,  it  is  better  not  to  divide  the  constric- 
tion, thus  exposing  the  patient  to  the  danger  of  the  return  of  the  gan- 
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grenous  bowel  into  the  abdominal  cavity,  and  also  to  the  entrance  of  dis- 
charges from  the  wound.  Instead  open  the  bowel  so  as  to  relieve  the 
obstruction,  otherwise  allow  it  to  remain  undisturbed. 

The  General  Remarks, — The  field  of  operation  should  be  scmbbed  and 
shaved  widely,  the  bladder  emptied,  the  stomach  washed  out  thoroughly, 


I'V*.   rJ^>7      IViiiit  off  omentum,    a,  a.  Li^ture  drawn  through  omentum  in  loopsy 

6,  b,  6. 

^^IHvialh  •/  /><ii/  tomi7iii(/  has  occurred  (Fig.  1294).  In  fact,  lavage  is 
\^(W\\  Norv  scrviivabU*  in  the  event  of  vomiting  from  any  obstructive  cause, 
(H  \\  m»oli\0M  tho  stomach,  lessons  the  nausea  and  vomiting,  and  thus  obviates 
i\\\'  alulouuual  strain.     The  i>tUient  can  quite  easily  be  taught  to  swallow 


I'lM   I  HI4       I'Mhn  otToinoutuiu.     <i.  S«H»tion  Hj?atured.     6.  Ligature  being  tied.^  c.  Loop 

foi  Hgjituring. 

|lii>  Inl't    tr»»r.»'  '^-^^  >^»i-  »^     y^^ivn  without  the  aid  of  the  finger — and  to 
iiMM  Ih  •'  "'H  liiMiK*'  h  n*|H'attHlly  liuuiging  the  altitude  of  the  funnel  (Figs. 

\  IiIho  luMhial  rnw  mav  Ik*  mistaken  for  the  gut,  and  attempts  at  reduc- 
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tion  be  persistently  made.  The  sacs  of  old  hernia?  in  thin  people,  umbil- 
ical and  congenital  herniae  in  all,  and  the  hernise  subjected  to  long  pres- 
sure, are  thin  and  often  so  near  to  the  surface  that  caution  is  essential  to 
avoid  injury  of  the  gut,  especially  if  adhesion  of  it  to  the  wall  of  the  sac  be 
present.  The  fluid  in  the  sac  varies  in  character  according  to  the  condition 
of  the  contents.  Bloody  fluid  indicates  either  great  degree  of  constriction 
or  violent  or  excessive  manipulation  (taxis) ;  dark  and  offensive  fluid  indi- 
cates tissue  degeneration,  gangrene,  and  perhaps  rupture  of  the  gut.  The 
dilatation  of  the  constriction  by  forcing  the  finger  through  it  in  the  pres- 
ence of  the  gut  should  never  be  attempted,  since  the  gut  is  bruised  by  the 
act.  The  return  of  the  gut  to  the  abdominal  cavity  requires  care  and 
patience.  The  mesentery  should  precede  the  gut,  as  a  rule.  The  reduc- 
tion first  of  the  part  that  came  down  last  applies  to  reduction  after  as  well 
as  before  operation.  Raising  the  pelvis  or  foot  of  the  bed  facilitates  the 
return.  The  drawing  apart  of  the  opening  with  hooks,  catching  the  bor- 
ders of  the  sac  with  forcipressure  and  raising  them  up  in  a  funnel  shape  aid 
the  return.  Other  serviceable  manauvres  will  occur  to  the  surgeon  at  the 
time.  The  omentum  is  usually  removed  after  ligaturing  it  in  small  masses, 
and  the  stump  returned  entirely  into  the  abdominal  cavity  (Figs.  1297  and 


Fia.  1299. — ^A  strangulated  short  loop  Fio.  1300. — A  strangulated  portion  of  wall 

of  intestine.  of  intestine. 

1298).  The  leaving  of  omentum  in  the  canal  is  objectionable,  as  it  predis- 
poses to  volvulus  and  contributes  to  the  return  of  hernia.  If  the  gut  be 
much  discolored  and  of  doubtful  vitality,  divide  the  constriction,  withdraw 
the  gut  from  its  ^^rasp  and  allow  it  to  remain  outside  surrounded  with 
warm,  moist,  aseptic  dressings.  The  amount  of  strangulated  intestine  de- 
ponds  largely  on  the  extent  of  the  protrusion.  A  short  loop  (Fig.  1299)  or 
only  a  portion  of  the  wall  (Fig.  1300)  of  the  gut  may  be  thus  involved.  If 
only  a  small  circumscribed  spot  be  suspected,  it  may  be  returned  just  inside 
of  the  abdomen  and  a  lar^o  drainage  tube  introduced  into  the  inner  end  of 
the  canal,  with  the  idea  that  the  chances  of  final  recovery  of  both  gut  and 
patient  are  improved  by  the  latter  plan.  At  all  events,  such  seems  to  be 
the  case.  If  the  patient  Ix*  kept  quiet  the  relation  of  the  part  to  the  inter- 
nal ring  will  change  but  little,  if  at  all.  But,  in  the  face  of  vomiting  and 
other  physical  manifestations  that  disturb  the  relations  of  the  intestines, 
the  susj)ected  part  might  readily  become  removed  so  far  from  the  opening 
and  the  tube  as  to  cause  a  general  peritonitis  in  case  of  sloughing,  instead 
of  circumscribed  adhesion  and  discharge  through  the  tul)e  as  provided  for. 
If  gangrene  be  present,  and  the  patient's  condition  and  the  surgeon's  prepa- 
ration will  warrant,  enterectomy  should  be  practiced  as  already  described 
(page  804),  and  by  the  method  best  suited  to  meet  all  the  demands  of  the 
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occasion.  If  eiitc^reeloiiiy  hv  not  advisable,  the  constriction  may  be  divided 
or  not,  as  best  suits  Uk^  views  of  the  siir^oon.  If  it  be  divided  and  the  gut 
be  drawn  down  and  stitclred  in  phice,  the  peritonea!  cavity  nuiy  become 
infected  at  once  or  later.  If  the  constriction  and  gut  be  not  disturk'd, 
and  the  bowel  be  so  incised  as  to  allow  the  escape  of  its  contents,  little 
danger  of  infection  can  arise  at  any  time.  The  latter  is  surely  the  safer 
proc^^Iure  and  oflers  no  suhse^juent  disadvantage.  In  gangrenous  intestine 
prijiKiry  resection  gives  a  death  rate  of  from  47  (Mikulicz)  to  50  ]>er  cent 
(McCosh),  which  is  about  25  per  cent  less  than  when  treated  by 
artificial  anus. 

The  Aftcr-frealment. — As  soon  as  the  bowel  is  returned,  stop  dl  ha?nior- 
rbage,  unite  the  wound  with  catgut  carried  through  the  sac,  introduce  a 
<lrainage  tube,  apply  a  compress,  dress  antiscptically,  raise  the  foot  of  tlxe 
bed,  and  quiet  the  patient  with  an  opiate.  If  the  condition  of  the  patient 
will  approve,  a  radical  cure  should  follow  at  once  after  reduction  of  the  con- 
tents of  the  sac. 

StraJigulated  Inguinal  Hernia. — A  hernia  in  this  situation  may  be 
dirt'it  or  indircety  citiier  of  which  may  l^e  complete  or  incompWte.  In  the 
indirect  or  oblique  form  (Figs.  1301  and  1302)   a  complete  hernia  enters 


-•^•r^ 


Fio.  1301.  Fig.  i:i02. 

Fia»  1301. — Indirect  or  oblique  inguinal  hemia^  omentum  and  intestinal  contents,  a,  a. 
Interment  an(!  superfirial  fasria.  6.  Aponeumsis  of  exttrmal  oblic|yc  muscle.  c,c. 
Faacia  transversal  is.     </.  Sae  of  heniia.     e.  Omentum.     /.  Intestine. 

Fig,  1302,^ — ^The  anatomy  of  in^jinal  and  fenjorol  re^ons,  shnwinjj  eonrse  of  descent  of 
indirect  or  oblique  inguinal  hernia,  a,  DiviLjed  boniers  of  abdominal  muscles.  b,h, 
Tmnsversalirf  fa^icia.  c.  Deep  epigiist  r\  c  vessel.^,  a.  Aponeurosis  of  external  obi  ir pie 
muscle,  c,  Faj*cia  lata,  /.  Spennatir  cord.  g.  Femoral  arterj\  /r.  Fcnioral  vein. 
u  Sheath  of  femoral  vessels.     /.  Saphenous  vein. 


at  the  internal  alidominal  rin^%  and  passes  downward  and  forward  in  the 
canal  through  tlie  external  ring.  The  constricting  agent  external  to  the 
sac  may  be  located  at  either  the  internal  or  external  abdominal  ringsf^,  and 
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rarely  in  the  inguinal  caiuil.  Tlie  cutting  down  npon  the  sac,  nnd  detecting 
and  dividing  the  eon^^trietion,  i?;  deseribiMl  suflitiontly  under  the  general 
c<>nsiderations.  If  tlie  seat  of  the  conslrietion  be  at  the  internal  ring  it 
should  be  divided  upward  and  outward  to  avoid  the  epigastric  artery  (Fig. 
130^,  r)  which  runs  along  its  inner  border  (Fig.  130;i).     In  fact  *  in  the 


Fio.  130p'i. — Till-  roiU"9t'  of  deep  epigastric  and  tilttyralor  vessels. 

olilifjno  variety  the  incision  upward  and  outward  is  always  to  he  made  irre- 
spective of  the  situation  of  the  con,'^tTietiun.  The  onhj  fallncij  that  may 
arise  is  that  of  mistaking  the  direct  for  the  indirect  form  of  hernia.  In 
recent  and  in  congenital  eases  thi^^  nn'stake  can  hardly  occur,  but  in  Wmm 
of  longer  standing,  especially  in  ac(|uirfd  o!»li<juc  hernia,  llie  traction  upon 
tissues  of  tfje  ring  at  the  neck  of  the  i^ac  drags  tlie  ring  inward  in  front  of 
the  point  of  exit  of  thf  direct  variety,  and  hence  it  is  quite  difficult  and 
often  impossible  to  distinguish  between  them.  If  the  neck  of  an  oblique 
liernial  sac  be  draggi-d  inward,  the  epigastric  vcss^cls  are  pressed  directly 
against  ils  inner  aspect,  and  also  eucroach  npon  its  upper  and  lower  bor- 
ders. Under  these  conditions,  if  the  stricture  b?  divided  agreeably  to  direc- 
tions often  given — parallel  with  the  course  of  the  epigastric  vesi*el& — or 
even  upward  or  slightly  outward,  tliese  vessels  will  l>e  in  danger  of  injury. 
If,  on  the  other  han<l,  the  protrusion  he  of  the  direct  variety,  and  the 
ineisiun  be  nuide  \ipwiird  and  outward,  michr  the  impression  thai  it  is  a  dis- 
placed indirect  form  of  hernia,  the  epigastric  vessels  will  then  be  exposed 
to  peril  (Fig.  1304),  It  is  i-eadily  seen,  therefore,  that  great  caution 
should  be  employed  in  distiuguishing  k4ween  the  two  prior  to  cutting 
the  constriction.  It  is  practically  iui[»ossible  to  discriminate  between  them 
until  the  coverings  of  the  sac  are  examined,  Tlie  obliijue  variety  has  for 
a  covering  the  cremaster  nmscle,  which  can  readily  be  distinguished  in  an 
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are 


oM  hernia.  This  muscle  never  forms  the  covering  of  a  direct  hernia  except 
when  it  passes  to  the  outer  side  of  the  conjoined  tendon,  when  its  coveringa 
similar  to  tliose  of  the  oblique  form.     It  therefore  follows,  from  Uie 

anatomical  relations,  that  when  the  cremas- 
ter  does  not  form  a  covering  the  constriction 
should  be  divided  upward  and  inward — that 
is,  awiiy  from  the  epif^astric  vessels.  If  the 
e remaster  forms  one  of  the  coverings,  then 
tile  constriction  must  be  cut  upward  and 
outward,  provided  there  he  no  evidence  that 
it  is  a  direct  hernia  which  has  csea[>cd  to  the 
*>utcr  side  of  the  conjoined  tendon.  This 
latter  condition  is  fortunately  rare,  and  this^ 
when  taken  in  connection  with  the  location 
of  the  tumor  ;it  its  incipieney,  should  settb 
(lie  question  between  the  two.  If.  however^ 
it  l>e  impracticable  to  settle  the  doubt,  dull 
the  edge  of  the  knife  by  drawing  it  across  a 
piece  of  metal,  and  then  tiroeeed  carefully 
to  niek  the  neck  of  the  coustriction  in  an 
u|)ward  direction.  If  the  constriction  be  at 
the  external  abdoniimd  ring,  it  matters  little 
in  which  direction  the  cut  is  made:  how* 
ever,  to  simplify  matters,  the  direction  upward  and  outward  should  still  l>e 
adhered  to.  The  ruethotls  of  exnruination  of  the  contents  of  the  sac  aud 
their  reduction,  together  with  the  subsequent  treatment,  are  sudiciently 
cH^nsidcred  in  the  pR'ceding  pages.  If  the  protrusion  lie  incomplete  the 
treatuient  is  siuuhir,  tuul  the  matter  siniplifietl  hy  the  inability  to  confound 
the  direct  with  the  indirect  varieties  of  this  form. 


Flo.  1304.— Di ret- 1  iiiiruiniil  her- 
nia, a.  In tefi^Ki meij t  an d  f itsr i a. 
t».  Ap<>neurosi8  of  exti'nml  ot)- 
liqiiemusdo.  c,  FasciJi.  ^/.  Sper- 
matic cord.  e.Epi^^iiStrie  vessels. 
/.  Sac.     g.  Heniitil  coiit^?nt«. 


Fio.  1305. — Tranaveiw*  section  below  Poupart\s  lijcameni,  a.  Anterior  su|>erior  spine 
of  the  ilitim.  6.  Iliac  fascia,  r.  .^iiterior  crural  cur\'o,  d.  Femoral  a^ten^  e. 
FeQioral  vein.  /.  Septum  crurale.  r/,  tiimWrnat's  H^cament.  h.  Spine  of  putM?6. 
I.  Pectineal  iaacm,  ;\  Ilio-|Deetineal  eminence,  /r.  Uiim!  bufsa*  /.  Rectua  fem- 
oris  miuck.    m.  Sartorius  muscle,     n.  Tninsversalia  faacla. 


The  Rf9ulh. — The  general  rate  of  mortality  of  ot)eration  for  strangu- 
lated inguinal  herDia  is  about  14  per  cent. 
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StxaDgnlated  Femoral  Hernia. — The  protrusion  in  this  instance  enters 
at  tiie  remonil  or  crural  ring  at  tlie  inner  side  of  the  femoral  vein  (Fig, 
1305),  passing  between  the  vein  and  Gimbernat's  ligament,  and  the  inner 
boundary  of  the  femoral  canal  for  about  half  an  inch,  to  the  upper  portion 
of  the  saphenous  opening  (Figs.  130(>  and  1307),  through  wliich  it  escapes; 
Ifterward.  in  many  ins^tances,  it  passes  upward  and  rests  upon  the  falciform 
process  of  that  opening  (Fig.  1308),  The  two  common  points  of  rouJitrk' 
tioH  are  Gimbernat's  ligament  (Fig.  1305)  and  the  sharp  border  of  the  fal- 


Fig,  1306» — Anatomy  of  the  fomoral  rf'ieioti,  showinK  through  ofjenlng  in  femoral  sheath 
the  relations  of  the  femonil  ranal  to  the  femoral  vein  and  saphenous  ojientng, 

ciform  process  of  the  saphenous  openiug.  The  important  boundaries  of  the 
up]Ter  otreniity  of  the  crural  eanal  are,  within,  Gimbernat's  ligament,  and 
without,  the  femoral  vein  (Fig.  1305),  surrounded  by  its  sheath.  Through- 
out the  course  of  this  canal  the  femora!  vein  lies  at  the  outer  side.  The 
distinctive  coverings  of  this  protrusion  are  the  cribriform  fascia,  crural 
sheath,  and  septum  crurale.  The  important  vascular  relations  are  those  of 
tlie  femoral  vein  and  the  obturator  artery. 

Tajis  should  l>e  employed  with  greater  caution  and  for  a  shorter  time 
in  femoral  than  in  inguinal  hernia,  since  the  constricting  intluenees  are 
greater,  and  the  nt»ck  of  the  sac  much  smaller  in  the  former.     The  fact 
75 
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is  again  referred  to  that  a  femoral  JiiToiu  that  extends  upward  toward 
Poupart^s  ligumeiit,  soiiietiines  reaeliiug  above  it,  may  Ix^  uii??takeii  for  one 
of  tlie  inguinal  variety;  and  therefore  the  eiforti?  at  rediictioD  are  direetod 
to  returning  it  through  the  external  abdounnal  ring  instead  of  pushing  it 
downward,  haekward,  and  upward,  a:?  is  necessary  to  effect  a  reduction  of 
the  former* 

The  O peril f ion. — Tlie  field  of  ojHj^ration  should  he  waslied,  shaved,  and 
disinfected;  the  patient  phurd  on  the  back,  the  thigli  iiexed  and  rotated 
outward,  the  hhnldcr  emptied,  the  patient  anaesthetized,  and  a  vertical  inci- 
sion made  upon  the  tumor  in  tlie  hne 
of  the  long  axis  of  the  femoral  canal ^ 
with  the  center  over  tlic  border  of  the 
falciform  process  (Fig.  1308).  The 
integument  and  superficial  fascia 
should  he  carefully  divided,  thus  expos- 
ing the  cribrifunn  fnsvui,  wliich  in 
fleshy  suhjects  is  loaded  \vith  fat.  This 
fascia  and  the  glands  connected  with  it 
(Fig.  1308),  e8)>eeially  if  the  latter  be 
enlarged,  form  a  nmss  often  dilHcnlt  to 
understand.  The  glands  should  he 
]nished  aside  and  the  remainder  of  the 
structure  carefully  dividech  It  can 
liardly  be  mistaken  for  anything  but 
tlie  omentum,  or  the  deeper  layer  of 

"■'.;:  l£;:;.VrlTn^:^^^":o:  »'«^ty  ti..ues.  tik.  ai,souc.  of  tu. ... 

neumsis  of  external  rviilk|ue  nivia-    will  readily  expose  the  former  fallacy, 
cle.    c.  8pmnariceard.    f/.  Femoral    ^^^1    the    prejM:mce    of    the    latter    will 
[  vessels,     e.  hae    of   henim,      /.In-  i         i  ■     i        i         rn\        i  ?     ^ 

'  testinal  content*  of  hernia.  ^'^"^^^     ^^     discloHcd.       The     fernQml    or 

e rural  fihftdh  comes  next  in  or<ler  (Fig. 
lilUG).  It  is  deuire,  like  the  fascia  transversalis,  of  which  it  is  a  prolonga- 
tion, and  might  be  mistaken  for  the  sac  did  it  not  present  appearances  of  a 
different  eharaeler,  which  have  already  been  described.  The  sepiitm  crurale 
(Fig-  l.'inrv)  will  hardly  form  (uie  of  the  entire  coverings  if  the  protrusion  Ix^ 
large;  if  it  does  form  a  covering  it  will  be  much  diminished  in  thickm^ss, 
and  somewhat  blended  with  the  subserous  tissue.  It  sometimes  hap|M?n8 
that  the  small  lymphatic  gland,  which  normally  exists  between  the  eubser- 
ous  tissue  and  the  se]>tum  crural<%  can  he  distinguished,  which, of  course,  set- 
tles all  doubts  as  to  the  identity  of  the  tissues  under  inspection.  The  care- 
ful usie  of  the  knife  and  director  soon  exposes  the  sac  with  its  characteristic 
appearance.  It  islioultl  he  opened  at  the  lower  extremity  with  the  precau- 
tions previously  enjoined  and  the  stricture  sought  for  and  divided.  If  the 
stricture  be.  as  is  usual,  at  the  free  border  of  the  falciform  process,  tiex  the 
thigh,  rotate  it  inward,  and  if  no  further  obstruction  exists,  the  protrusion 
can  be  reduetMl.  If  the  constriction  Ix*  at  the  free  border  of  tiind)eraat's 
ligament,  this,  too,  must  he  nicked.  It  is  necessary  to  recall,  before  the 
nicking,  that  the  obturator  artery  once  in  three  and  a  half  casts  arises  from 
the  eiugastric,  and  although  it  usually  lies  in  contact  with  the  vein  in  its 
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descent  (Fi^^  13011),  and  is  therefore  out  of  danger,  >Tt  it  not  infrequently 
curves  inward  along  the  free  Duirgin  of  GiriiberUHt's  ligament  (Fig.  1303), 
thus  nearly  eneireling  the  neek  of  the  sac,  and  iherefore  is  in  great  danger  of 
being  cut.  The  knife  should  be  made  quite  dull,  and  the  ligament  nicked 
sufwHieially  and  oliliquely  upward  and  inward  in  this  instance.  The  tip  of 
the  little  Uuger  utay  I  hen  i:)erhaps  safely  Ix?  inserted  and  the  artery  gought 
for  along  the  posterior  surface  of  the  ligament;  if  not  discovered,  the  nick- 
ing may  be  repeated^  or  tirni  traction  with  the  finger  against  the  ligament 
may  be  made,  aided  perhaps  by  a  liook,  so  as  to  tear  or  stretch  it.    This  ves- 


FiG,  1308. — Superficial  anatomy  of  femoral  region. 


eel  may  have  been  cut  ten  or  twelve  times  in  this  operation,  but  in  each 
instance  the  bleeding  was  controlled  by  ligatun*  or  nniipression,  and  the 
patient  recovered.  After  retuniing  the  protnision  the  wound  h  closed  and 
dressed  antipeptically. 

Femoral  hernine  do  not  alv— ^  4vjl...^  *i...    ..,.,..-..  :,.,*    i  ... 

take,  though  infre<|uently,  an< 
outer  side,  or  Ijehind  the  feuHuai 
through  (iimbernat's  ligaTii'Tit-     1 
jiDumalous  easea  the  neck 


h  they 
lit  the 
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Fia.  L1(>9.— Thp  curve  of  the  obtu- 
nitor  artery  tiiui  consciqiiutit  rtia- 
tion  to  Gimhonittt  8  ligament  (*). 


gastric  artery  alone*  or  together  with  the  obturator,  and  trouhlesome  and 
even  fatal  haemorrhages  may  be  caused  unless  care  is  taken  in  dividing  the 

const  riet  ion. 

The  RestdL'^. — The  general  death 
rate  after  operation  for  strangulated 
femoral  hernia  is  about  10  per  cent. 

Strangulated  Umbilical  Hernia. — Um- 
bilieal  hernia.^  ajijujar  at  all  ages  of  life 
and  in  response  to  devious  causes.  The 
gyniptonis  of  strangulation  are  generally 
acute,  although  birge.  old,  and  jjersistent 
protrusions  of  this  kind  sometimes  do 
not  cause  pronounced  manifestation^^. 

The  Operation. — ^  After  tliorough 
clcansiug  of  the  surface,  make  an  ellipti* 
cal  incisiou  at  the  median  line  broad 
enough  to  include  the  superabundant 
tissue;  deepen  the  incision  at  one  side 
down  to  the  apoueurotic  structure;  re- 
flect this  half  of  the  ellipse  toward  the  median  Hue,  thus  exposiug  the  neck 
of  the  sac  and  the  margin  of  the  hernial  opening  at  tliat  side;  repeat  the 
step  at  the  opposite  side,  thereby  isolating  the  hernial  opening,  the  neck  and 
body  of  the  sac,  the  latter  still  iMi'aring  the  integumentary  ellipse;  open  the 
sac  at  tlie  point  farthest  from  adhesions  and  at  the  lower  border,  if  prae- 
tieahle;  expose  aud  examine  tlie  e«inteuts;  remove  omentum  (Figs.  1297 
and  l:;JD8),  retain  and  repair  gan- 
grenous intestine,  enlarge  the  hernial 
oritic^  above  and  bcdow  and  return  tlie 
sounrl  jiarts  to  the  l>elly:  sever  the 
neck  of  the  sac  at  the  border  of  the 
hernial  opening  and  reuiove  the  sac 
with  the  integumentary  ellipse;  fresh- 
en the  border  of  the  lieruial  opening 
and  close  it  directly  l)y  sewing  or 
after  the  method  of  radical  cure 
(page  1161)  ;  dress  the  wouud,  put  the 
patient  in  k'd  on  the  hack  for  tliree  or 
four  weeks.  A  supporting  pad  is  worn 
for  months  after  resuming  the  erect 
posture.  If  the  condition  of  the  pa- 
tient will  permit,  a  radical  cure  should 
be  practiced  at  once.  The  constrict  ion 
should    hit    divided    without    the    sac 

when  feasilde,  but  the  contents  ought  not  to  be  returned  until  examined 
through  an  incision  made  into  the  sac 

The  Prrcfjutions. — Taxis  in  strangulated  umbilical  hernia  should  l*e 
practiced  wi^i  especial  care,  to  avoid  injury  of  the  contents  of  the  sac.  If 
the  intestine  l>e  gangrenous,  the  constriction  causing  it  should  not  be  divided 
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Fig.  1.'110, — Tho  relation  of  an  obtura- 
tor lurriia  to  the  obturator  mem- 
brMne  aod  ve^jseli*,  and  lo  the  bone. 
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unless  reparr  of  the  ^ait  is  mode  ot  once,  because  lufection  of  the  peritoneal 
cavity  is  almost  sure  to  follow  on  account  of  tlie  relations  of  the  wound  to 
tlie  dorsal  position  of  the  patient. 

The  Results. — A  general  death  rate  of  about  35  per  cent  follows  opera- 
tions for  strangulation.  If  prompt  action  be  taken  a  much  better  outlook 
than  this  may  be  expeetetL 

Strangulated  Obturator  Hernia  (Fi^^  13 10), —The  viscus  in  this  in- 
stanee  follows  the  course  of  the  obturator  vessels  in  its  escape  from  the 
ficlvis,  and  lies  beneath  the  pectineus  and  obturator  nmscles.  It  is  usually 
small  and  may  not  be  detected  during  life. 

The  inrision  for  its  relief  is  made  over  the  tumor  at  the  inner  side  of 
and  parallel  to  the  femoral  vessels.     The  ronsirUiion  has  been  found  in  the 

fibers  of  the  pectineus  muscle;  and 
it  is  usually  nec^xssary  to  divide 
some  fibers  of  this  muscle  in  order 
to  expose  the  op4^nin;]^  through  which 


Fio.  1311. — A  lumbar  heniia  escaping 
through  the  canal  of  Petit. 


Fia.  1312. — A  Ittiigc  iachiatic 
hernia. 


the  bowel  has  escapeiL  The  relation  of  the  obturator  vessels  to  the  neck  of 
the  sac  varies,  bein^  eqnally  freijuent  at  the  outer  and  inner  sides,  never 
in  front,  but  occasionally  behind  it.  If  the  constriction  be  found  at  the 
foramen*  it  will  require  mueh  caution  to  divide  it  without  implicating 
these  vessels.  Abdominal  seetion  has  been  practiced  in  many  instances  of 
relief, 

jf7(^  Results, — The  death  rate  is  about  50  per  cent  with  surgical  treat- 
ment, owing,  no  doubt,  to  delay  in  detection  and  diagnosis. 

StrangTilated  veitral  herma  is  tn^ated  not  unlike  that  of  umbilical. 
Strangulated  hnnbur  (  Fiir.  IMll),  ischiaric  (Figs.  1312  and  1313),  |>cTi- 
n«^aU  and  diajjhragnmtie  herniie  (page  r*7G)  are  espcHi-ially  dangerous 
because  of  failure  of  recognition,  if  at  all»  until  too  late  for  operative  benefit. 
In  ventral  50  per  cent  die. 

Retroperitoneal  Hemia-^Tliis  variety  of  hernia  is  rarely  determined 
except  when  reveiilctl  by  eivliotomy  for  the  relief  of  intestinal  nbstruetion 
due  to  strangulation.     The  fossa  duodeno-jejunalis  of  Treitz  (Fig.  1102), 
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Fia.  131X^ — The  contiFuous  ttimtomy  oi  isohiatio  heniia,  //.  The  hernia.  P.  Pyn- 
formis  mvisi'le.  N,  Gi'eat  scHutic  iicrvo.  L,  g.  a.  Cireat  Bacro-stiatic  liganient. 
A.  /.  n.  LeHfiier  8»croH9cmtie  ligament.  The  gluteal  nerve  and  vessels  are  seen  above 
the  hernia^  and  the  sciatic  l>eiow. 

the  BXiljrjBcal  fost^a  of  the  iimiT  side  of  tlic  Cfrcum,  the  foramen  of  Winslow 
nnd  the  losm  intersigmoidalis  and  at  the  iiuder  surface  uf  I  be  inesoeoh>n 
sigmoid  flexure,  are  the  most  frecjueiit  sites  of  this  form  of  hernia,  and  occur 
in  the  order  stated.  These  hern  lie  may  be  j^mal! 
or  large,  ihe  contents  even  eofiiprising  nearly  the 
whole  of  the  small  inte:^tmc  (Fig.  1314).  The 
constriction  is  relieved  and  the  point  of  eseajK?  en- 
larged BUlHciently  to  jx^nnit  of  the  witlidrawal  and 
yirojxT  re|t!aa:'rnent  of  the  intestines.  The  teeh- 
nifjue  referable  to  operations  of  the  peritoneal  cav- 
ity, hernial  protnisioniJ,  and  repair  of  ihe  perito- 
naeum, will  meet  the  rec|uireinents  of  tlie^e  cases. 

Sixty-four  duodenal,  12  pericardial,  8  of  the 
foramen  of  Winslow,  and  3  intersignioidal  herniis 
have  iH^cn  collated   by  Jonnesco. 

The  OpeTatloBs  for  the  Radical  Cure  of  Hernia. 
— \'iiiious  tipt'niti\e  met  hud  s  have  lietn  devised  for 
the  cure  of  hernia,  the  majority  of  which  have  not 
vviihsltiod  the  te^t  of  time  and  the  ever-increasing 
simplicity  of  opcTative  teehnir|ue.  The  ojx*ration 
fur  radical  cure  of  hernia  should  be  practiced  with 
nnicli  discretion,  as  all  |jersons  thus  affected  are  not 
pn»}H'r  subjects,  nor  are  all  hernife  suitable  ones  for 
operation.     Elderly  persona  with  large  herniip,  and 


Fn».  J:it4.— JUtroperito- 
urnl  lirrnia  i>f  the  sinall 
in  teHtine.  h.  Sfic  of  her- 
nia. /.  rmtnidinp  ln<ip 
iti  jvjinmui.  1.  ileum. 
r,  4\  r,  4\  Aj^rencbrij?  tind 
tmriPiviTMr  ruUm.  /,  a. 
HiRmf>id  tlcJLure.  0,0. 
Orncmtum. 
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infirm  one:?  with  hernial  protrusions  that  i^an  be  retained  in  place,  should 
not  ]ye  snbjeeted  to  operation  except  for  strenuous  reasons,  and  then 
only  after  they  are  made  aware  of  the  danger  which  the  procedure  in- 
vites. The  young  and  %'igorous  are  the  proper  Bnl»jects  for  this  treat- 
ment. Primary  union  without  annoyance  from  buried  sutures  there- 
after are  the  local  tlesiderala  of  greatest  importanw.  Therefore,  rigid 
asepsis  is  to  be  employed  when  possible.  Kangaroo  tendon  is  the  most 
reliable  absorbable,  and  silver  wire  the  best  unabs^orbable,  suture,  now  in 
use.  Silken  sutures  are  very  eervieeable  indeed  when  thoroughly  aseptic. 
vS  ilk  worm  gut  find  catgut  should  W  discarded  for  this  purpose. 

Bassini's  Method  of  Operation  (fnfptinal  Hernia), — Bassini's  method  is 
comparatively  simple  and  thoroughly  edteient,  and  is  practiced  oftener  at  the 
present  time  in  this  country  than  any  other  method. 

The  Operation. — ilakc  an  oblique  incision  hall  an  inch  above  and  par- 
allel  with  PoupartV  ligament  from  a  point  opposite  the  anterior  so)>erior 


Fifi.  1315. 


Fig.  1316. 


Fia,  1315. — Openition  for  the  mdical  cure  of  ingiiiruil  hc>mia  (toft  side),  Bossini'B  method. 

fi.  Hentia   and   cord.     6.  ApontfyrtMsis  of  extemaJ  ol>rique  muscle,     c,  Poiipart's 

liKanieiit. 
Fig.  1316. — ( >pera1ion  for  the  mdical  cure  of  in^inal  h<^niia,  Ba-^^aini's  method,     a  and  fe. 

Sac  and  conl  nuijvil  m  masse  and  held  with  fold  of  Rftuze.     c.  Cord  ent4»ririg  scrotum. 

d,  Poupart's  ligament,     f.  Arched  fibera  of  inU^mal  oblique  muscle.     /.  Transver* 

aalis  fm^ciu. 


spine  of  the  ilium  to  the  crest  of  the  pul>es;  carry  a  traction  suture  between 
the  borders  of  the  respeetive  flap^  and  draw  them  aside;  expose  and  divide 
on  a  director  the  aponeurosis  of  the  external  oblique  from  the  external 
abdominal  ring  along  the  line  of  incision  for  two  or  three  inchef?  (Fig* 
1315)  ;  seize  with  forceps  in  turn  tlie  burderii  of  riie  aponeurotic  flaps  and 
separate  the  upper  inward  to  the  outer  edj^  of  the  rectus  abdominis  mus- 
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C'le,  and  the  lower  down  tu  and  along  Pouparfs  ligamoDt,  from  the  under- 
lying tissues  with  the  linger  or  handle  of  the  scalpel,  thus  exposing  to  view 


Fig,  1317,— ^^peration  for  the  ratlical  curc^  of  ii»p;uiriiil  heniiiit  Bassini's  method,  a.  Bac 
dissected  frfun  the  vtyM,  opi'fied,  examined,  and  neck  ligatured,  b.  Cord.  c.  Pnij- 
part's  ligament,  d.  Arulied  fibers  of  internal  oblii|ue  musele*  e.  Tratisversalis 
faseia. 


the  contents  of  the  inguinal  canal ;  pas^  traction  sutures  through  the 
respective  borders  of  the  ojx'iimg  and  draw  them  aside  and  raise  en  masse 
from  the  inguinal  canal  with  the  lingers,  aided  with  blunt  curved  scissors, 

the  hernial  sac  and  the  eord  (Fig. 
131  tl)  :  with  the  Ihiniihs  and  fin- 
gers, aided  with  forceps,  separate 
tlie  f.*ord  and  its  vessels  from  the 
Bnc  from  a  point  high  within  the 
internal  ring  downward ;  oprn  the 
sae  at  the  dependent  part,  exam- 
ine the  contents  and  return  them 
to  the  peritoneal  cavity;  transfix 
the  neck  of  the  sac  and  ligature  it 
in  halves  with  strong  catgut,  and 
cut  it  otT  (Fig.  131?) ;  draw  back 
the  edges  of  the  aponeurotic  flapb 
and  raise  the  cord  out  of  the 
way;  introduce  beneath  the  eord 
from  before  backward  and  within 
outward,  or  the  reverse,  kuc- 
cessively  four  or  five  buried  kan- 
garoo-ten ilon  sutures  cnuneeting 
Poupart's  ligament  with  the  eon- 
joined    tendon,     and     the    lower 


Fi(i.  \31S. — ( Jjirrarion  for  the  rudiral  rure  of 
inguinal  hernia,  Biussiiy/s  method.  Si^c  re- 
nioved  (c),  eord  drawn  aside,  and  stitching 
of  lower  1it>ers  of  the  internal  ohiiqne  and 
transversalis  mnsfles  ih)  to  Poupart's  U^a- 
ment  id)  from  without  inward,  a.  Trans- 
versal is  faseia. 
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fibers  ol"  the  internal  oblique  and  transversalis  (Fig.  1318) ;  tic  each  snugly, 
thus  joining  tJiroctly  with  Fonpiirt's  ligaoieiit  the  coiijoitied  tendon  and  a 
portion  of  the  lower  fibers  of  the  internal  oblique  and  transversalis  niuseles 
(Fig.  1319)  ;  replace  the  eord  and  unite  the  borders  to  the  aponeurotic  tiap.s 
over  it  with  a  euntioiions  suture  of  catgut  (Fig.  1320)  ;  close  the  integu- 
mentary incision  without  drainage  and  dress  in  the  usual  manner,  eontiiiiug 
the  dressings  in  place  with  a  hip  spica. 

The  Precautions. — Poupart*s  ligament  should  Ix^  carefully  outlined  by 
palpation  and  introduction  of  the  finger  into  the  inguinal  canal  before 
making  the  primary  incision,  to  avoid  its  misplacement.    In  transiixiBg  and 


^«-~- 


^z- 


/^ 


FiQ.  1319. 


Fig.  13m 


Fio.  1319.^ — Operation  for  the  radi^^al  ciirp  of  mgiimal  hemia»  Ba^sini's  method.  Arched 
muscular  fil>er3  and  eonioiiietl  teiidnn  {h)  eewed  to  Foupart'a  ligararnt  {a},  c.  Apo- 
neurosis of  external  obhque  niuisrlc. 

Fig.  1320.— l)peration  for  th«?  radical  cur^^  of  inguinal  hcniia,  Bassini*s  method.  Apo- 
ncurtieis  of  extenml  oblirjue  («)  sewtnl  with  coiitinuouj^  sutyrr's  to  Poupart's  li|?a- 
meut  ib). 

tying  omentuTu,  do  not  forget  that  a  transfixed  vessel  will  bleed  persist- 
ently, and,  if  retiirned  to  the  abdominal  cavity,  may  cause  deatli  from  haem- 
orrhage Ijefore  the  cause  is  suspected;  then^fore,  examine  the  omental  stump 
carefully  for  oozing  or  insecure  ligaturing  l>efore  its  return  to  the  cavity. 
Pinching  of  the  cord  by  approximation  of  the  tissues  in  closing  the  canal 
with  buried  sutui-es  is  liable  to  haj»pen  anrl  should  he  avoided.  If  the  dt*ep 
epigastric  artery  l>e  tortuous  or  the  nwHile  l»e  dipfK'd  iticautiously  in  sewing, 
the  Yessel  may  W  transfixed  by  the  needle,  causing  perplexing  haemor- 
rhage. The  writer  once  had  an  experience  of  this  kind.  Twisting  the  sac 
is  sometimes  practiced,  and  serves  to  isolate  it  somew^hat  more  and  define 
the  seat  of  the  neck.  Hinvev«>r,  if  it  be  twisted  too  vigorously  and  he  then 
transfixed  and  tied,  and  cut  oil  before  untwisting,  the  untwisting  may  loosen 
the  ligature  and  render  it  insecure.     Repair  is  made  in  tiiis  instance  by  eew- 
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ing  together  with  a  mattress  or  continuous  catgut  or  silk  suture  the  borders 
of  the  opening,  the  same  as  in  other  peritoneal  wounds.  It  is  safer  practice 
to  make  the  sac  tense  by  downward  traction,  followed  by  upward  pressure 
at  its  neck  between  the  thumb  and  fingers  to  push  away  the  contents,  suc- 
ceeded by  interval  inspection  to  note  their  absence  before  the  neck  of  the 


FuJ.  1321. — 0|H»nition  for  the  nulical  cure  of  inguinal  hernia  (left  side).  Halsted's 
method.  An  anterior  superior,  spinous  pn>eess.  Skin  incision,  exposure  of  external 
alxlominal  ring  and  the  conl;  line  of  ai vision  of  aponeurosis  of  external  oblique 
muscle  (dot tea  line). 

sno  is  transfixed.     Even  with  this  degree  of  care  we  once  passed  the  needle 
throu^ih  the  mesenterie  border  of  the  intestine. 

The  Retnark\<. — The  separation  of  the  sae  from  the  cord  is  often  very 
ditlieult,  es}K»eially  in  hernijv  of  t^ngenital  origin.  It  is  even  dittieult  some- 
times to  deteet  the  presemv  of  the  sae,  espeeially  in  retvnt  and  incomplete 
liemiiv.  The  isoh\tion  of  the  sae  is  usually  Kst  aeeoniplished  by  lx»ginning 
at  its  neek  and  working  downward.  If  the  sai-  1h^  vitv  thin  and  illy  de- 
tined,  or  ditVieult  of  isohition.  its  presenei^  ean  l>e  establisht'd  and  isolation 
faeilitaied  often  by  the  introduction  into  the  sao  of  the  linger  through  a 
small  iiieision  made  for  the  purpose  of  guidanci^  and  support.  The  separa- 
tion of  the  sac  often  requires  great  patience  and  murh  care  to  prevent 
unwise  bruising  and  tearing  of  the  vaseuhir  and  tibroiw  t issuer,  thus  hinder- 
ing the  prompt  union  so  essential  to  tinal  suoie-s.  Tlie  adhesions  K^tween 
the  sae  and  the  contents,  and  l>eiween   tlie  contents  lIle^l^clves,  must  be 
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carefully  overcome,  and  the  contents  returned  to  the  abdominal  cavity  before 
the  sac  is  further  treated.  Tlie  cord  vim  be  held  out  of  the  way  easily  with 
a  fold  of  sterilized  ^^^uze  while  the  buried  sutures  are  being  placed.  Before 
introducing  the  kangaroo-tendon  sutures,  separate  with  the  fingers  the 
lower  l>orders  of  the  internaf  obli([ue  and  transversalia  muscles  from  the 
transversal  is  fascia  and  from  the  conjoined  tendon  outward  to  the  internal 
abdominal  ring.  In  closing  the  canal  from  within  outward,  isolate  com- 
pletely the  conjoined  tendon  and  pass  the  end  of  the  index  linger  l>eliind  it; 
pass  a  long,  curved,  dull  needle,  armed  with  a  kangaroo-tendon  suture, 
through  Poupart's  ligament  just  outside  the  spine  of  the  pubis;  carry  the 
needle,  guided  by  the  finger,  behind  the  conjoined  tendon,  thence  through 


Fig,  1322. — Opemtion  for  th«?  radical  curie  of  inguinal  hernia*  Halsted's  methfMj.  Apo- 
mnjro«is  of  exk'mal  (>li!i(iu<>  divided  and  dmwn  iwide,  exposing  internal  uhliqiie  ancl 
in^MMjd  caJiaL  IVjwr  d(»tit'd  lini.'  shows  direction  and  extent  of  division  of  inter- 
nal oblique  niusele  {rutw  omitted).  Lower  dott4:»il  line,  the  direction  and  extent  of 
division  of  the  eoverings  of  the  sae. 


its  outer  border  to  the  front;  pa^s  the  second  suture  through  Poupart's 
ligament  half  iu\  iuefi  or  so  rxtemal  to  the  first,  thence  aloncr  the  linger 
beneath  the  arche<l  libers  of  the  internal  oblique  and  transversalts  muscles 
half  an  inch  or  so  from  the  first,  then  forward  through  the  tissues  to  the 
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front.  Stitches  similar  to  the  latter  are  repeated  until  the  cord  is  nearly 
reacluHl.  Soinetinies  the  uiiiseiilar  fibers  beyond  the  internal  ring  arc 
divided  for  about  an  ineh  (Fig.  1310,  n),  and  the  cord  is  pushed  outward 
into  the  eut  to  increase  the  length  of  the  canal  and  change  the  direction  of 
the  outer  end.  If  this  l)e  done  an  extra  sntnre  is  required.  After  closure 
of  the  integument  the  wound  may  be  sealed  ^rith  collodion.  Tlie  dressing 
should  be  applied  iirmly  along  the  course  of  the  eanal  and  the  hip  spica  put 


Fig*  13-3.* — lipt^mtioii  for  nitlifiil  cure  of  in^uinul  hi^niiu  (riijht  mdc),  Hakted's  method- 
Showing  till!  cfjrd,  eremxijjter  musi'lfp  and  fascia. 

on  with  the  thigh  slightly  flexed,  so  that  with  exten^inn  the  dre.s.^ings  are 
drawn  firnily  into  place  and  lield  there  until  the  limb  is  Hexed  again. 

The  HesuUs. — Bussiiti  reports  593  cases  with  2S  relapses.  Cohij  reports 
IIGO  cases  of  this  met  hod  with  11  relapses.  Coley  reports  also  GOO  cases 
with  but  a  single  death,  wlneli  occurred  after  489  consecutive  succ^'ssful 
oi)era1ions,  (*olnj  reports  (\vrittcn  couimunication)  230  cases  of  inguinal 
hernia  tn  female,  with  no  deaths  and  no  relapses.  Round  ligament  not 
transplanted,  hut  left  in  HiViih^  of  woimd. 

Halsted's  Method  of  Operation  {hujuinal  Ffertim). — Make  an  incision 
from  a  point  3  centimetres  (1.18  inehcs)  lx*vond  and  above  the  internal 
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abdominal  rin^  to  the  spine  of  the  pubes  (Fig.  1321),  exposing  the  aponeu- 
rosis of  the  external  oblitjue  and  the  external  abdominal  ring;  divide  tlie 
aponeurosis  of  the  external  oblique  only  (omitting  division  of  the  fibers  of 
the  internal  oblique  and  transversalis  muscles  and  transversalis  fascia)  to  a 


Fia,  1324- — Operation  for  the  rtidical  cure  of  inguinal  h<»niia  (left  sMeV  Halsted's 
method.  The  exci&iiof>  nf  vrini*  in  hernia  and  in  vari(N>cele.  The  vas  deferens  jmd 
its  immediate  vcsjiel«  And  the  nK'socurd  not  disturbed. 

point  about  an  inch  alKJve  the  inlernal  abdominal  ring  (Fig.  1322)  ;  draw 
apart  the  borders  of  the  inei^ion,  bringing  into  view  the  cord,  the  creniaster 
muf?ele  an<l  fascia,  which,  with  the  hernial  mc  and  constituents  of  the 
cortl)  are  then  well  displayed  by  raising  the  cord  from  its  l>ed  with  forceps 
(Fig.  1323) ;  split  cautiously  the  cremaster  muscle  and  fa^ia  on  a  line  a 
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little  above  the  cord :  isolate  locally  and  pull  down  quite  firmly  on  the  larc^e 
veins  of  the  con!  and  ligature  them  as  high  up  as  pog^ihle  (Fig.  1324). 
also  IjLilow,  just  without  the  external  ring,  with  eilk ;  dissect  oil,  divide  and 
remove  the  intervening  portions  of  the  veins,  avoiding  with  great  care  any 
disturbance  of  the  vas  deferens;  isolate  and  open  the  sac  and  return  the 
contents  to  the  abdominal  cavity:  detacli  thoroiiLdily  tlie  upper  end  of  the 
sae  and  close  it  by  a  transfixion,  or  by  a  purse*string  suture  at  the  fdghest 
possible  point;  thread  lioth  ends  of  tills  suture,  after  tying,  with  long 
curved  needles,  and  carry  the  needles  from  below  upward  and  inward  be- 


FiG,  1327 » — <  *jH'ratit>i»  for  radical  cure  of  iagiiinnl  iKTiiia.  Habted'a  method.     Stitching 
part  of  sheath  of  rectus  to  Poupart'a  ligament. 


neath  the  internal  oblique  tnusele,  about  half  an  inch  apart,  through  this 
mnscle  and  tie  the  ends  of  the  suture  upon  its  surface,  thus  ilrawing  up 
and  fixing  the  neck  of  the  sac  in  place;  make  the  internal  oblique  muscle 
as  free  as  possible,  so  that  it  may  be  united  to  Poupart's  ligament  without 
tension;  pass  several  double  fine  silk  snturos  llirough  the  lower  thip  of  the 
cremaster  muscle  and  its  fascia  (Fig*  1325),  thence  ujjward,  liencalb,  and 
thruugh  the  intrrnal  oblique  nniseb*  in  sueli  a  manner  as  to  draw  the  cre- 
masteric flap  up  into  place,  and  securely  fasten  it  there  by  tying  the  sutures; 
stitch  the  intt'Tual  oblique  muscle,  the  conjoined  tendon  (Fig.  13*30).  and 
perhaps  a  part  of  the  sheath  of  the  rectus  (Fig.  1327)  to  Poupart's  liga- 
ment with  catgut  sutures  (Fig.  1*12T)  ;  overlap  the  liaps  of  the  aponeurosis 
of  the  external  oblique    (Fig.  1328),  uniting  them  in  place  above   (Fig. 
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1328)  and  at  the  border  (Fig.  1329)  by  meaBs  of  silk  or  catgut  sutures; 
close  the  remaining  part  of  the  wound  with  buried  silver  suture  (Fig. 
1331)  and  cover  the  line  of  unrAn  witli  s^eviTal  layers  of  silver  foil.     The 


Fig.  13. 


laLtiHi  lir  laJu .1.      .:l     a   iii^^uuuii  iicnuu,  ilaliitt'd's  method. 
Uveriapping  aponeurosis  of  extemal  oblicfue. 


woimd  irt  not  dri'ssrd  for  twn  wix'ks,  wlien  the  wire  is  withdrawn.  The 
pnlieuts  ore  kt'pt  in  bed  from  eighteen  to  twenty-one  days.  The  following 
cut  ilItJ8(rate8  (Fig.  1330)  lueidly  the  relations  of  the  several  tissues  after 
troniplelion  uf  the  o)>eration. 


I'm,  UU\* 


I  >iMTiitiun  inr  nuin  ;ii  t  ure  of  inguinal  hernia,  Hakt^'^i  method, 
^ewiitg  bonder. 
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The  Comments. — In  r)r<UT  to  tJocTire  suflicient  relaxation  of  the  iiitonial 


iviaxatioij  fills  into  tlie  sturatb  ot"  the 
lIowevtT,  this  t'ultiiig  ouglit  not  tu 


obIi*|UL%  it  is  ofttni  iK'ressary  in  iisnkc 
Rrtus  k'lioath  tht'  i^xlunial  olili(ju<\ 
Ihj  dono  if  the  slR'ath  of  the  rec- 
tos is  to  be  utili7,ed  for  repara- 
tive purposes  (Fig.  1327),  ami 
not  at  all  until  after  the  i^utur- 
ing  of  tlie  honlLT  of  the  inter- 
nal oblique  to  Pou part's  liga- 
ment from  without  inward, 
develops  the  need  for  it. 

Thr  Prerfjitiions. — Thv  viLs 
deferens  t^hould  Lie  treated  with 
great  eare,  uot  even  handled, 
if  possible  to  avoid  it.  Trau- 
ma I  ism  in  handling  or  in  rais- 
ing the  eord  from  its  bed  oft^'U 
eause8  epididymitis  and  atrophy  of  tlie  testicle.  The  latter  condition  h  tlie 
result  of  the  former  diseaii^e.  Therefore,  in  traumatism  of  the  eord,  Irans- 
phnit  the  veins  instead  of  excising  them,  thereby  redueing  the  size  of  the 


(lulsted's    method.       Trans vtTst*    sootion, 
abowing  n^lati^jii  of  tissues  aft^^r  operation. 


Fjg,  1331. — OpcTatJnn  U^r  t\w  rudical  i^ure  of  inpriiinal  hernia  (left  side),  Halst-ed'a 
method.  Tilt'  intro<hictinti  of  the  subniticiihir  rontmuous  wure  auture.  The  suture 
is  carefylly  withdrawn  after  suitable  union  a^  secured. 

cord  and  the  dangers  of  epididymitis  and  atrophy.    If  the  conjoined  tendon 
\m  fatty  or  feeble,  re-enforce  it  with  the  rectus  muscle  or  with  its  fascia. 
70 
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Fia.  IXi'i, — t)|K*nitinri  fur  the  nidical  riire  of  iripjinal  lieniia^  BlfX)dgc>od^'?  tiioclificalion 
of  Unlwti'U'a  iiM'tliiKL  Snr  exi"ist*cl  and  peritoneal  cavitv  cl«Wd;  mterniil  iil>lique 
mu^'k*  divifit*ti,  rtn'tim  exposed  and  traiiv'^planted  iriWHrd,  n^ady  for  deep  sutures. 
a,  a\  Trtxvikm  loops  applied  to  divided  borden*  of  the  internal  oblique  musrle. 
fc,  b.  Traction  Iihijis  a|ipli(»d  to  Ix^rdere  of  aponeurosis  of  external  oblique  muscle* 
c,  C^rd  raised  jiennillniii;  pasHugi*  of  the  border  of  the  reetue. 

The  Ke.*iulis. — In  1f)5  rasos  5.6  per  cent  relapsed  in  from  six  months  lo 
nine  yeart*.  With  primary  nnion  3.3  per  cent  relapsed :  with  secondary, 
25  per  wmt.  The  fallowing  eoniinnnieation  from  Dr.  Halted  to  us  is 
expregeive  of  ils  own  t^igniticanec: 

*^\Ve  iilUl  enjploy  silver  win?  for  subcutaneous  suture  and  find  it  as 
liighly  ini]*ortant  as  ever.  In  118  cases  in  which  we  have  exeiR^d  the 
veiuis  of  the  cord  there  was  no  roeurrence  at  the  seat  of  the  transphinted  cord, 
whether  snppuration  occurred  or  not.  The  atrophy  of  the  testicle,  which 
had  occasionallY  followed  excision  of  the  veins,  we  no  longer  fear  because 
we  employ  great  cautio    in  excising  them. 


npath  tlR'  rxti  rnal  abttqur. 
[  the  sheath  of  tlie  ruf- 
he  uiilhed  for  repara- 
os<^s  (Fig,  UUC),  ana 
I  until  after  the  sutur- 
■^order  of  the  inter- 
^pto  Poupart*a  liga- 
TO  without  inward, 
[\w  need  for  it. 
f*trra n i ions. — The  vas 
H^ld  be  treated  with 
^fticit  even  handled, 
^tr»  avoid  it.  Traii- 
(1  Inindling  or  in  rais- 
d  from  its  bed  often 

^'niitis  and  atrophy  of  tlie  testide.    The  latter  condition  is  the 

lior  diseat^e.     Tlierefore,  in  traumatism  of  the  cord,  iranB- 

;is  ini^tead  of  exeising  them,  thereby  redueing  the  size  of  the 


ti  fur  the  mdiral  cur?  of  mgninnl  bfrnia  (left  side),  IIat»ted's 
PMlurtifiii  of  the  sutirutieular  rotittmious  wire  suture.    The  suture 
::awn  after  suitable  uuiuii  in  secured. 


•t«T«  of  epididymitis  and  atrophy.    If  the  conjoined  tendon 
re-enforce  it  wnth  the  reetus  muscle  or  with  its  fascia. 


Fig.  1325. — i  >i>eiutit>ii  Uir  rmlital  eyre  uf  iuguuml  henua  (ri<^lu  sitlt),  Halsl^t^rs  riiethod. 
Passing  dtjiibk'  «jlk  siitiines  through  t'reiimster  and  fa-scia,  ypward,  lietieiitb,  and 
through  internal  obliquo  muscle. 


Fiu.  132(>. — Ojifctratioii  for  rudioiil  cure  of  in^inaJ  hernia,  Halstcd's  method.    Stitching 
of  i(iterr*al  oblique  and  conjoined  tendon  to  Pou part's  ligament, 
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little  above  the  cord:  isolate  locally  and  pull  do\\-B  quite  firmly  on  the  large 
veins  of  the  cord  and  li^^ature  them  as  high  up  as  possible  (Fig.  1324), 
also  below,  just  without  the  external  ring,  with  silk;  disi^ect  oil,  divide  and 
remove  the  intervening  portions  of  the  veins,  avoiding  with  great  care  any 
di.'^turbanee  of  the  vas  deferens ;  isolate  and  o|>en  the  sac  and  return  the 
contents  to  the  abdominal  cavity:  detach  thoroughly  the  upper  end  of  the 
sac  and  close  it  by  a  transfixion,  or  by  a  purse-string  suture  at  the  highest 
possible  point;  thread  both  ends  of  this  suture,  after  tying,  with  long 
curved  needles,  and  earry  the  needles  from  helow^  upward  and  inward  be- 


FlG.  1327, — Operation  for  radiral  cure  of  iii^iiinal  In  ntji*,  IliiLskMl's  iiu'thml.     Stitching 
part  of  i^tieath  of  rtK'tus  to  Potipart's  ligament. 

neath  the  internal  olilique  muscle,  about  half  an  inch  apart,  through  this 
muscle  and  tie  the  end??  of  the  suture  upon  its  surface,  thus  drawing  up 
and  fixing  the  neck  of  the  sac  in  j>lace;  make  tlie  internal  oblique  muscle 
as  free  as  possible,  so  that  it  may  be  united  to  Poupart's  ligament  without 
tension:  pass  several  double  fine  silk  suturej?  through  the  lower  flap  of  the 
crcma^^ter  muscle  and  its  fascia  (Fig.  13'? r>),  thence  upward,  beneath,  and 
through  the  internal  oblique  nmsele  in  such  a  manner  as  to  draw  the  cre- 
masteric flap  up  into  place,  and  securely  fasten  it  there  by  tying  the  sutures; 
stitch  the  internal  ol)]iquo  muscle,  the  conjoined  tendon  (Fig.  1320).  and 
perhaps  a  part  of  the  sheath  of  the  rectus  ( Fig.  1327)  to  Poupart's  liga- 
ment with  catgut  sutures  (Fig,  13*27) ;  overlap  the  Haps  of  the  aponeurosis 
of  the  external  oblique  (Fig.  1328)^  uniting  them  in  place  above  (Fig. 
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jmisele,  wludi  \vr  rnniirrly  ml  snvaw  This  iiu]>flt'  uiiaiik'*!  has  frr<|«ontly 
ijiatk"  smh  a  t mnpli^i*  and  strcnig-hjokiiijL:  flosun*  thiit  wv  liaw  IVIt  tliat  tbe 
bt-mia  wuiikl  hf  will  cund  if  i\w  operation  weiv  al>ainl(njed  at  this  stage. 
The  closure  with  tht*  ermiastfr  scciiis  almost  Uhn\  in  some  eases,  it  being 


JRki.  1334. — (Ip+'nition  for  tho  rackral  rure  of  inguinal  hrniia,  l>lcnKli;ood*s  modirmition 
of  HulstecV s  nielhod.  The  traikHplanted  bonier  of  Ihe  rectus  viiiited  to  l\jupart'b 
ligiinit-rit,  .shiivving  slight  change  in  the  •direction  of  its  fiiwrs. 

so  true  to  one  of  tlie  great  ])rinciple8  of  tbi.^  ekiss  of  snrgery — there  is  no 

Htomhjood  ditieovered  that  we  had  a  ec^rtain  percentage  of  reeurreneeg 
in  the  lower  angle  of  the  wound,  and  devisod  an  operation  to  ivinedy  this. 
It  is  only  in  a  sninll  proportion  of  eases  thitt  we  lind  it  neei^ssary  to  Irans- 
jjkmt  a  jioiiion  of  ibr  htUis  ninsrk*,'' 

Bloodgooi's  ModiflcatioB. — lUoodgood,  noting  the  occasional  defective 
Ftiite  of  the  eonjciined  tt^nflon  dne  to  either  ae(|uired  or  congenital  causes, 
thought  to  titrengthen  that  part  of  the  anatomy  hy  tranHphintation  of  a 
portion  of  the  rretns  niuscle,  which  is  done  in  the  followhig  manner: 
Before  inserting  the  deep  sutures  for  eloi^ure  of  the  eanal  draw  upward  and 
inward  the  aponeurosis  of  the  external  and  internal  ohlirpie  nniscles,  thus 
exposing  the  ghealh  of  the  rt^etiis  muscle;  divide  the  sheath  at  the  outer 
border  of  the  niusele  from  htdow  upward  for  about  two  inehes;  pass  througli 
ibe  bulging  border  of  the  miisrk*  two  or  tbret*  large  black  silk  traction 
sutures,  and  draw  the  border  imlward  and  downward  (  Kig.  \\V^''l)  ;  pass  the 
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ikrp  futures  of  silver  wire  (Fig,  1:333)  the  same  a8  Wfore  (in  IliilslcMrs 
inotliod),  m  that  thev  will  include  in  proper  order  the  isheiith  and  filx*rs  of 
the  reetus  alon^  with  the  other  tissues;  tie  the  sutures,  thu8  uniting  to 
IVmpart's  ligament  the  horder  of  x\iv  rectus  from  the  symphysis  to  a  point 
correal joiuling  to  the  outt*r  limit  of  the  transplant<Hl  eord  (Fig.  1.13 1). 

The  lietitarka. — This  niodiHeiUion,  while  originally  supplementary  to 
Habted's  method,  can  be  aiipUed  to  others  in  which  the  canal  is  freely 
laid  open. 

The  Resnlfii, — In  10(1  eases  thus  far  fXTformrd  no  reeordi^rl  ivhi]>se  has 
taken  plaee.     There  now  a|>pears  to  Ih*  no  reanonable  doubt  of  the  fact  that 
tins     expedic^nt     can     be 
safely    utilized    and    eou- 
ftdently  triisti'd. 

Kocher's  Method  \Iit- 
if  it  inai  ifr  in  m  ) . — ^M  ake 
an  incision  a  tinge  Ks 
breadtii  above,  parallel 
wiHn  and  corn-spnuding 
to  the  inner  two  thinls 
of  Pouparl's  ligament, 
down  to  the  apcmeurosis 
of  the  external  oblique; 
e\fn>se  the  ap<meurosis 
along  the  line  iA  inci- 
sion; expose  the  hernial 
sae  at  the  external  ring 
(Fig.  1335)  hy  extension 
downward  of  the  primary 
incision^  and  eareful  di- 
vision of  the  several  tis- 
sues lying  ab<H'e  it ;  iso- 
late the  sae  at  this  situa- 
tion  in  the  usual  manner 
from  the  stnu/tures  of  the 
cord,  and  ea  re  fully  s*'pa- 
rate  and  with<lravv  it  fnnn 
the  scrotum  (Fig.  133<i)  ; 
R^piirate  the  sac  from  the 
tissues  alH:>ve  while  il raw- 
ing downward  linnly  upon 
it,  until  the  part  of  the 
sac  that  m-enpied  the  in- 
ternal  alMlnminal  ring  is 
exposed :  n'dnee  and  re- 
tain in  i>osition  the  contents  of  the  sue;  transfix  the  upper  limit  of  the 
"^  ic  with  a  needle  armed  with  a  strong  silk  ligature  and  tie  it  in  halves; 
lake  a  small  o|H_ning  through  the  aponeurosis  almve  and  internal  to  Pou- 
part's  ligament  (Fig.  1335)  ;  introduce?  through  the  opening  (a)  and  push 


Ft(j.  1335.— <>jK»mt ion  for  ihe  radical  rtm-  (if  iiiKuinal 
hemirt.  Korht^r's  melhrwh  Exposure  of  the  apo- 
neuroma  of  the  extonud  otilitpie  mtjsck\  of  the 
pxt<»mftl  iit>tl«iiiiTinl  ring,  and  the  cord.  .Short, 
transverse  ineisioa  {a)  opening  for  introduction  of 
forceps. 
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nlon^^  liifi  iwuk^r  ^urfuve  of  Ur*  niKinoiinitiis,  tlirrni^jh  tho  externa!  abdominal 
rinjLf,  a  long*  curved  <lrossin^  forceps!  (Fig.  1336)  ;  seize  the  fundus  of  the 
isae  with  the  foreeps  and  withdraw  it,  dniggin^  the  sue  upward  through  the 
iipening   (  V\^,  VS4'i )  ;  draw  upward  and  ontwani  on  the  sac  away  from 

the  eord,  pulling  the  neck  of  the  sac 
well    into    the    apoueurotie    incision; 
transfix  and  sew^  the  neck  of  the  sac 
to  the  alidominal  wall :  turn  the  sac 
downward   on   the   a])oneurosis   along 
he  conrst*  of  fhe  ingninal  canal;  in- 
troduce the  finger  into  the  canal  to 
protect     the    cord,    while 
several  sutures  are  passed 
as      cleeply      as      possible 
through    the    ajKuicurosis 
and    sac    in    the    manner 
shown    (Fig.    1338),   and 
tied  iirudy;  cut  away  the 
remainder  of  the  sae,  and 
pass  a  d(vp  suture  through 
the  borders  of  the  internal 
ring  close  to  and  beneath 
the  neek  of  the  sac;  tin  al- 
ly, with   the   finger  as  a 
guide,    pass    several    su- 
tures   through   tlie    lower 
rilw^rs  of  the  internal  oh- 
li(pie     and     transversal  is 
muscles  so   as   to   narrow^ 
the    inguinal    canal    and 
fortify   it    in    front   when 
tied. 

Fkk  i:i:r>.— f>jNTnti(m  for  ihn  radical  cure  of  iiifruinal  The       Modifiration. — 

hernm,  Koivhi-r's  iiipUkxI     Sin*  wpnmtc^d  and  piuI    ('aj-ry  tlic  sae  outward  and 
tKM7.(Mt   liy  forcrm   nai^jwHl    through   the   transverse  *    ,      .      .       i     /   i   .„„ 

iiirision  (a)  down  lire  ingniin«l  cmiaL  upward— instead  of  down- 

ward on  the  aponeuro- 
gig — toward  the  anterior  iliac  spine,  and  sew  it  to  the  aponeurosis  of  the 
external  ohiitpn*,  and  thus  draw  the  peritonieuni  still  further  outward,  and 
nud<e  it  inipog^ihle  for  a  hernia  to  escape  along  the  course  of  the  conl 
{ Kocher). 

Kocher  has  still  later  modified  his  method  of  treatment  of  the  sae.  He 
isolates  the  sac  at  the  external  alwlorninal  ring  and  fre(*s  it  as  high  i\s 
po*«nit)le  the  same  m  before.  He  now  seizes  the  apex  of  the  unopened  sac 
with  narrow  curvetl  forceps  jind  invaginales  it  upward  into  the  abdominal 
cavity  to  a  point  just  external  to  tfie  internal  alidominal  ring;  presses  out- 
ward tfie  end  of  tlie  fortvps  against  this  [Miint  of  the  alHloniinal  wall :  makes 
an  ineisi(ui  at  this  ptiint  a  (quarter  of  an  inch  long  through  the  aponeurosis 
and  nnischs  down  to  the  parietal  [)eritonaMim ;  pushes  through  the  opening 
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by  means  of  ihe  forceps  the  parietal  {x^ritoiicTum  and  tlie  irivaginated  sac 
(Fig.  133!));  incises  the  peritomi?um  and  catches  the  divided  borders  to 
prevent  retraction;  pulls  foreilily  through  the  opening  the  entire  sac,  re- 
moving the  forceps  at  the  same  time;  erushes  with  forceps  the  ba^e  of  the 
sac  and  transfixes  it  and  the  peritonanini  with  silk,  tying  it  in  halves;  cuts 
off  the  sac,  piLshes  the  stump  beneath  the  aponeurosis  and  clones  Ihe  open- 
ing in  it  with  the  undivided  ligature  of  the  neck  of  the  aac  (Fig.  1340). 
Finally  he  closes  the  canal  with  sutures  as  indicated  in  Fig.  1340,  h). 

The  Remftrkft. — This  method  is  applicable  to  those  cases  in  wbieii  the 
sac  is  not  too  large  nor  too  thick  to  lead  In  impairment  of  the  strength  of 
the  anterior  wall  of 
the  canal  In  the 
instautt's  of  int*oni- 
plcte  hcrnitc  it  is 
better  to  employ  an- 
other method  of 
praetice.  During 
the  passage  of  the 
final  sutures  direct- 
ed to  narrowing  the 
canal  careful  atten- 
tion is  nect^ssary  to 
avoid  puncture  an<l 
jHThaps  inelusion  of 
the  cord. 

The  ResitUs. — 
In  111  o|>e  rat  ions 
no  rleath  ensued  :  re- 
currence hapfx-ned 
in  3,8  per  cent  of 
528  cases  within 
from  fiix  months  to 
two  years  and  up- 
ward. Of  83  cases 
by  the  latest  modi- 
fieation  but  one  re- 
lapse is  report nh 

Macewen's  Meth- 

Ot]  (inifu trial  Her- 
nm).  —  Macewen's 
operation  for  radi- 
cal cure  of  hernia 
is  one  of  the  best  of  the  earlier  methods  practiced,  and  before  the  advent  of 
the  more  modern  methods  it  was  regarded  more  highly  in  this  form  than 
any  other  plan  of  procedure.  After  exj)osure  of  the  inguinal  canal  and  in- 
ternal ring  the  operation  is  divided  into  two  steps:  1»  the  formation  of  an 
ab^louitnal  senuis  pad;  2,  the  closure  of  the  inguinal  canal  The  follow- 
ing description  is  in  Macewen's  own  language: 


Fio.  I3:i7 


)ppration  for  the  radiwil  i*ure  of  iiij^iinnl  ht*niia, 
Korher's  niethod.  Sac  drawn  out  thr«vii^h  »hnH  tniiis- 
ytyme  inrinion.  Transiixioii  of  upper  limit  of  sac  with 
aiik  lipiture. 
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"A-  The  Formation  of  a  Pad  an  the  Ahdomifial  Surfa^^e  of  the  Cir- 
cumference of  the  liiiermH  Ruiff. —  L  Vrvv  nnd  ("k'vak!  the  distal  oxtreiiiily 
of  the  sat',  preserving  along  witli  it  any  adipose  tissue  that  may  he  adherent 
to  it;  when  this  is  done,  pull  down  ihe  sae,  and,  while  maintaining  teni^ion 
upon  it,  introduce  ttie  index  finger  into  the  ingiiiniil  etinal  (Fig.  1311), 
separating  the  s^ae  from  the  eord  and  from  the  parietes  of  t!ie  eantil. 

**  2»  Insert  the  index  linger  outside  the  sae  until  it  reaehes  the  internal 
ring;  there  separate  witli  its  tip  the  fHTitona?um  for  about  half  an  ineh 

round  the  whole  abdom- 
inal aspeet  of  the  eir- 
euniferent*e  of  the  ring. 

"  3.  A  stitch  is  secured 
firmly  to  the  distal  ex- 
tremity of  the  8ae.  The 
end  of  the  thread  is  then 
passed  in  a  proximal  di- 
reel  ion  several  time^ 
through  thf  sae,  so  that, 
when  pidled  ujion,  the 
sac  heeomes  folded  upon 
itself,  like  a  curtain 
(Fig.   1;14-^). 

''  The  fri'e  encl  cif  this 
stitch,  threaded  on  a  her- 
nia needle,  is  introduced 
throtigfi  the  canal   to  the 
?dniominal    aspeet    of    the 
fascia    tninsvLTsalis,    and 
there    penetrates    the   an- 
h'rior      abdominal      wall 
jilxutt   an   ineh   above  tlio 
upper    border   of   the   in- 
ternal  ring.     The  wound 
in  tin:'  skin  is  pulled  up- 
ward, BO  as  to  allow  the 
jioint     of    the    needle    to 
projeet    througli    the    ah- 
d  om  i  na  1     m  u  sel  et^     w  i  1 1  j  - 
out  penetrating  the  skin 
(Fig.  134:n. 
"The  thread  is  relieved  from  the  extremity  of  the  necHlIe  wlien  the  latter 
is  withdrawn.    The  thread  is  pulled  through  the  abdominal  wall ;  and,  when 
action  is  made  upon  it,  the  sac,  \^'rinkling  upon  itself,  is  thrown  into  n 
-^teries  of  folds,  its  distal  extremity  k^ing  drawn  farthest  backward  and 
upward.     An  assistant  maintains  traction  upon  the  stitch  until  the  intro- 
duction of  the  sutures  into  the  inguinal  eanal :  and.  when  this  is  eompteted, 
the  end  of  the  stiteh  is  secured  hy  introducing  its  free  extremity  several 
times  through  the  superficial  layers  of  the  external  oblique  nau&cles.     A  pad 


Fig,  1338.— Opera  till  ri  for  (In-  railiial  cure  of  iiiij^iiinal 
hernia,  Kocher'hi  methrxt.  8ac  dra\\Ti  downward  on 
apoueuroaia  and  svwcd  in  placf. 
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of  p(Tiloiui"Uin  it;  thus  ]>l!iced  upon  Ihe  iilKlduiioal  sldv  of  tlu^  intcTiial  o\u'n 
ing,  uIk'r\  uwin*!  In  tin*  ahdoiniunl  as[>ri't  (if  tlu"  rinuntfrrciRr  of  tln3  inter 
mil  ring  luiviiig  Uwn  rvln-i^hed,  new  aflliesioiis  nuiv  foniL 

'*  B.  Chhsutr  of  lite  Inf/tiinal  Canal. 
— The  i*uc  liaving  hecu  returned  into  the 
abdomen  and  sreured  to  I  in;  jihdotiiinal 
eireuniferenee  of  the  ring,  this  tiinTture  h 
elujied  in  front  of  it  in  the  following  uumner : 
The  finger  is  introduced  into  the  eanal,  and 
lies  between  the  inner  and  lower  bonlen 
of  the  iiilernal  ring,  in  front  of  and  aliove 
the  cord.  It  makes  out  the  position  of  tlie 
rjugasirie  artery  m  as  to  avoid  it.  Tlie 
I  breaded  hernial  lardle  is  then  intitxluaHK 
aii<l,  guided  hy  I  fie  index  linger,  is  made  to 
penetrate  the  eon  joined  tendivn  in  two 
placee  (Fig.  1:^44)  :  First,  from  without  in- 
ward, near  tlie  h*wer  border  of  I  be  t^>n- 
joined  U^ndon ;  seeondty,  from  witfiin  out- 
ward, as  high  np  as  possible  tin  the  inner 
as|)ectt^  of  the  canab  This  double  penetra- 
tion of  the  eon  joined  tendon  is  aeeom- 
plishec!  hy  a  single  serew-like  turn  of  the 
instrument.  One  single  ibn^ad  is  then 
withdrawn  from  the  point  of  the  needh*  liv 
the  indrx  linger,  and,  when  this  is  areom- 
plished.  the  needle,  along  with  the  other  extremity  of  Hie  ttireoil,  is  remove^l. 
The  eonjnined  tendon  ts  tlierefore  pem^trated  twiee  by  this  thread,  and  a 
loop  left  on  its  ahrlominal  aq>eet  (Fig.  i:Mri). 


\ 


>i^ 


Fro.  1339. — Operation  for  the  radi- 
cal I'urc  iif  inptinal  Iremia.Koch- 
er's  iiiefhnd.      Invaprintited   siie, 

EUrthi^l  through  Llividcd  borders, 
old  iipurt  by  furfeps. 


Flti,  1340, — Dppmtion  for  i\yv  r.idiral  rare  of  inj^iinal  lirniia,  Kocher's  molhnd.  a.  Sue 
cut  off,  suture  tied  miuid  stiunp  find  u»C'd  to  v\ohl'  o{;i4-riin^  nttcr  stump  is  ri'piticwi. 
6.  Strengthening  8Uture8  of  anterior  wall  iii  place  and  part  of  them  tied. 

'*  The  otiier  hernia  nc^^dle.  threaded  with  that  porthni  of  the  stiteh 
whieli  eomes  fnnn  I  be  lower  U^rder  of  iho  conjoiiUMl  tendon,  gnidtnl  by  the 
index   finger  in  the  inguinal  canal,  is  introduced   from   within  outward. 
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through  Poupart's  ligamt^nt, 
which  it  iwuetralL^s  at  a  point  on 
a  level  with  the  lower  stitch  in 
the      conjoiDed      tendon     (Fig. 


^■\ 


.  '%/'^ 


Fm.  1341. — t>|>cnitmii  for  the  cure  of  mjaniinal 
heniia,  Muceueii's  inetlMKl.  Sppariitin^ 
the  .siif  frtiiii  the  cord  and  walJi*  of  the 
eaiial;  fnlded  sac  lying  behind  the  finger. 


FiQ,  1343. — (^p«»n*tion  for  the  radical  cure  of 
iniEfuinaJ  hernia,  MHC^wcrrs  method.  Car- 
r%'ing  thp  suture  of  the  «ic  from  hrhind 
forward  through  the  abdominal  iiiU8cli?a, 
at  a  point  atjout  an  inch  above  the  in- 
ternal ling. 


Fig.  1342,^)peraticjfi  for  the  radicfil 
cure  of  inguimd  hernia,  Marewen'ii 
method.  The  pad  formed  by 
traimfixion  of  the  sac. 


I34f»).  The  needle  is  then  eorn- 
pletcly  freed  from  the  thread 
and  withdrawn. 

**  The  needle  is  now  threaded 
with  that  portion  of  the  catgut 
which  protrudes  from  the  upper 
border  of  the  conjoined  tendon, 
and  is  introduced  from  within 
outward  through  the  transver- 
NiH^  and  internal  oblique  nms- 
eles,  and  the  aponeurosis  of  the 
external  oblique  at  a  level  corre- 
sponding  with  that  of  the  upper 
.^titelj  in  the  conjoined  tendon. 
It  is  then  quite  freed  from  the 
thread  and  withdrawn  { Fig. 
i;^4?). 

"  There  are  now  two  free 
ends  of  the  suture  on  the  outer 
jiurfaoe  of  the  external  oblique, 
and  these  are  continuous  with  the 
loop  on  the  abdominal  aspcet 
of  the  conjoined  tendon  (Fig. 
1347).  To  complete  the  suture 
the  two  free  ends  are  drawn 
tightly  together  and  tied  in  a 
reef  knot.  This  unites  firmly 
the  internal  ring, 

"  The  same  stitch  may  be 
repeated  lower  down  in  the  canal 


Uin':i{ATlUN8  ON    VlSCKliA  CONNECTED   WITH   rElilTON^-KUM.     IH*) 


Yjg.  1345. 


Fici,  \:m. 


Fig.  1345.- 


( >|K'mtioi>  for  the  nicfiriil  c»ire  of  in^iimd  hcniia,   Mai't* wen's  operation, 

NrM-tllr  paivniiijiif  through  t'onjoinf^d  tendon. 
Onenition  for  the  raditvil  furp  of  in^imal  hernia,  Matrwen's  opemtton. 

Ligature  t-arried  through  the  conjoined  tendon  in  two  places. 


Fia.  1S46, — Dpemtion  for  the  mdiral  curt*  of  iiigtiinnl  hrmia,  Mai^wen's  operation.  The 
lower  extremity  of  the  lipjature  U^inp^  <*nrried  thmugh  Poupttrt's  Hgatnent, 

FlQ.  1347.— Operation  for  the  radical  riir<^  of  inKUmal  hi-niia.  The  upper  extremity  of 
tlic  ligature  paieed  through  Pou part's  ligament  and  the  ends  rezidy  for  tying. 


lir»n 


OPKRATIVK  SURGERY. 


if  lkoti«i:lii  ilrsirnhlr.  In  iidulls  it  iimy  be  well  to  do  so  wlu-n  tho  pap  in  the 
iihiluniiiial  junii'tirs  is  wi<k*.  The  [lillarti^  ol'  the  externid  riiit^  oiuy  likewise 
he  hro light  t together. 

"  In  order  to  avoid  eoinpR'ssion  of  the  enrd,  it  ought  to  l>t*  examined 
iH'Tnn'  Mglilenin^'  eaeli  i^titeh.  The  enrd  onjirht  to  lie  hi  luntl  oml  Ih^uw  the 
Hnluivi^,  and  he  freely  niovohle  in  the  eanah  It  is  advisable  to  introdnet*  all 
the  neeet^sary  sutures  before  iightejung  any  of  thenu  When  thi.s  is  dmao, 
they  might  lx»  all  exix?rinienlally  drawn  tight,  and  maintained  m  while  the 
operators  finger  is  inlrodnct^d  into  the  eanal  to  ascertain  the  result.  If 
satisfaetory,  they  are  then  tie^l,  beginning  with  the  one  at  the  internal  ring, 
and  taking  up  in  order  any  others  whieh  may  have  been  introdneed.  In  the 
grejit  majority  of  cases  the  stitch  in  the  internal  ring  is  all  that  is  reifuired. 

''  During  the  operation  the  skiii  is  retracted  from  side  to  side,  to  bring 
iUi'  parts  inUi  view  and  to  enable  the  stitehes  to  l>e  fixed  sulKnitant^iisly. 
Whin  tlie  relraetion  is  relieved,  the  skin  falls  into  its  normal  position,  the 
wound  being  opposite  thr  ivin  tiai  ring.  The  operation  is  therefore  partly 
«ubcutiineoiig," 

77/ r-  Rf',^iiltii, —  Maeiurn  s  j»ersonal  experience  in  his  own  method  shows 
"^  ilejiths  in  \t\[  eases;  107  were  Iraeed  with  5  rela[ises;  It3  eases  were  cured 
at  the  rnd  of  from  two  to  ten  years. 

Dearer,  after  o{R'ning  the  inguinal  canal  through  the  usual  fre<'  inci- 
sion»  exposes  and  separates  the  hernial  sac  the  entire  length,  makes  a  small 
iipenirig  into  it,  frees  the  sae  of  adhesions  withhu  n 'duces  the  contents  into 
the  ahduuunai  cavity,  folds  the  sae  upon  itself,  carries  it  into  position 
beneath  the  |»eritr»na'nm,  placing  it  at  the  site  of  the  internal  ahdominal 
ring,  and  fastens  it  there  by  sutures  to  the  alKlominal  walk  He  then  elosi?s 
the  canal  from  within  outward  !iy  means  of  intt^rrupted  (not  mattress) 
silver  sutures  introduced  substantially  into  the  tissues,  after  the  manner  of 
Halsted.  This  nrnditieation  adds  to  the  Bassini  and  Halsted  metliods  the 
suljperittineal  pad  of  Maeewen.  Since  only  theoretical  claims  ap|K*ar  as  yet^ 
the  assumed  advantages  of  the  proposition  await  practical  demonstration. 

Foir/cr  presents  a  nu>ditieation  whieh,  while  adding  to  the  rhrngers  of 
operation,  certainly  a[i[)cars  to  offer  increased  advantages;  hut  wliether  or 
nt»l  [hvsv  ipuditics  are  mutually  coninu'usurate  experience  only  can  deter- 
mine. The  ]>urpose  of  the  operation  is  to  obliterate  the  internal  ring,  which 
i>4  aeecunjiHshed  as  follows:  Hxpose  the  inguinal  canal  out  to  the  internal 
ring  l>y  division  of  the  overlying  structures:  isolate  the  cord  and  sac  from 
the  surrounding  tissues  and  from  each  other  to  the  internal  ring;  ojK*n  the 
sae  and  re<hice  the  contents;  cut  olT  the  sae  at  the  neck,  grasping  the  divided 
JMirdiTs  with  foret^ps;  draw  the  eon!  out  of  the  way;  locate,  isolate,  and 
(li\i{le  the  deep  epigastric  vessels  lR»twcen  two  ligatures;  introduce  the 
index  tiuger  thnaigh  the  ojH'ning  at  the  neck  of  the  sac  into  the  peritoneal 
cavity  and  carry  it  along  the  posterior  wall  of  tlie  canal;  press  the  finger 
forwanl  to  make  t)ie  tissues  tense  and  divide  them  from  without  inward 
i»n  the  finger;  plaiv  the  cord  within  the  peritoneal  cj^vily,  while  carefully 
previ'fjting  the  eM'a[H'  of  intestities:  iH^giiniing  outside  of  (he  internal  ring, 
a(iproxinuite  hnmdly  the  senms  surfarr^s  along  tlie  divided  borders  and  unite 
Itinit  with  each  other  by  through-aml-througb  sutures  passed  from  side  to 
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side;  close  and  obliterate  the  inguinal  canal,  and  unite  the  borders  of  the 
external  wound  respectively  with  absorbable  sutures. 

The  Remarks. — Fowler  suggests  in  those  instances  in  which  the  internal 
ring  is  greatly  enlarged  in  all  directions,  a  slit  l)e  made  at  the  lower  border, 
so  that  the  cord  will  enter  more  readily  the  abdominal  cavity.  During  the 
sewing  of  the  peritonaeum  and  the  superimposed  fascia,  any  previous  undue 
relaxation  of  these  tissues  can  be  remedied.  The  inner  angle  of  the 
wound  should  be  low  enough  to  cause  slight  curving  of  the  cord  upward  and 
forward  as  it  passes  out,  permitting  it,  however,  to  escape  unconstricted 
because  of  change  in  direction  of  sewing. 

The  General  Precautions, — The  vas  deferens  should  be  carefully  pre- 
served from  injury  for  obvious  reasons.  The  separation  of  the  sac  from 
the  structures  of  the  cord  should  be  cautiously  practiced  to  avoid  unneces- 
sary mutilation  and  subsequent  necrosis  of  the  tissues.  It  is  often  wiser  to 
separate  the  sac  from  the  cord  by  tearing  at  the  points  of  great  adhesion 
than  to  endeavor  to  separate  the  structures.  In  tying  the  neck  of  the  sac, 
transfixion  should  be  practiced  in  order  to  keep  the  ligature  in  proper  place 
after  the  sac  is  cut  away  and  intra-abdominal  pressure  is  brought  to  bear 
upon  it.  Mattress  sutures  meet  the  same  indication.  Careful  inspection  of 
the  interior  of  the  sac  should  be  practiced  before  ligaturing  to  note  if  it  be 
free  of  abdominal  contents.  Twisting  of  the  sac;  passing  the  fingers  and 
thumb  from  above  downward  on  the  outside;  introduction  of  the  finger  to 
press  back  the  contents,  and  tying  of  the  sac  across  the  end  of  the  finger 
as  it  is  withdrawn  are  each  good  methods  of  practice  to  prevent  the  inclu- 
sion of  unwelcome  contents.  Prompt  and  uninterrupted  union  are  the  great 
desiderata  of  success,  therefore  irritating  sutures,  oozing,  and  granulating 
surfaces  should  be  eschewed.  Haemorrhage  from  faulty  tying  of  the  omen- 
tum has  been  known  to  cause  death,  hence  the  omental  stump  should  be 
tied  in  small  sections  (Figs.  1297  and  1298)  and  not  returned  until  after 
the  arrest  of  oozing  is  assured.  Injury  of  the  spermatic  and  epigastric 
arteries  may  give  rise  to  severe  and  even  fatal  haemorrhage.  Ligature  of 
the  omentum  may  be  followed  by  j)erforati(m  of  the  bowel  if  tied  too  close 
to  that  organ.  Suppuration  of  the  omental  stump  and  injury  of  the  blad- 
der when  in  the  sac  (Curtis  and  Gibson)  are  among  the  complicating  fea- 
tures of  the  operation.  In  the  female  the  round  ligament  should  be  care- 
fully avoided. 

The  General  Eewarks. — Xon-absorbable  sutures  are  regarded  by  Bull 
and  Coley,  who  have  had  a  large  exjH.'rien(e  and  an  unusual  opportunity  of 
observing  the  results  of  the  work  of  others,  as  inferior  to  the  absorbable. 
Silk,  silkworm  gut,  and  silver  wire  esi)ecially  l)elong  to  the  former  class, 
chromicized  catgiit  and  kangaroo  tendon  to  the  latter.  With  this  discrimi- 
nation we  an»  disposed  to  agree.  The  fact  that  delayed  and  faulty  union 
adds  ten  to  twenty  per  cent  to  the  list  of  failures  should  lead  the  operator 
to  faithfully  einiinate  their  causes. 

The  writer  finds  much  advantage  is  gained  by  opening  the  sac  early  in 
the  course  of  (lissection  near  to  the  upper  end,  suiliciently  to  admit  the  index 
finger,  which  serves  admirably  as  a  guide  and  support  during  the  complete 
s<»paratic)n  of  the  tissues  from  it. 
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The  lowt.*r  portion  of  a  long  hernial  sac  may  be  left  behind  in  the  wound, 
or  l>e  utilized  by  tyieg  or  sewing  to  fnrni  a  tuniea  va^rinalis  in  e<unpleie 
eonij^onitiil  caR^s. 

The  After-treat mpfif. — ^A  strip  of  iodofornt  gauze  [ilaeed  upon  closed 
borders  of  the  wound  tmrniounted  with  dry  ase[>tic  gauze  liraily  tied  in 
plat^e  with  a  spica  meets  the  usual  demands  of  the  dressing.  In  the  instance 
of  ehihtren  a  ]>Iaf^ter-of -Paris  spiea  aids  in  securing  i|«iet  and  uniform  pres- 
sure. If  the  inner  aspect  of  the  splint  l>e  painted  witli  a  solution  of  sheibic 
the  discharges  will  not  soil  the  dressing.  Rubber  tissue  may  lie  uschI  in- 
i^tead.  The  patient  is  kept  in  bed  for  two  or  three  weeks  after  operation, 
or  until  lirm  union  has  taken  place.  The  abdominal  support  of  the  dress- 
ings is  quite  suHleient  for  this  period  of  treatment.  After  recovery  artifi- 
t  in!  support  hy  means  of  a  banihige  or  truss  is  rarely  practiced  exei'pt  in 
those  eases  presenting  special  indications  for  their  use.  The  avoidanee  of 
sevtire  physieid  elTort  for  some  months,  however,  is  strongly  urged. 

The  GcHf^ml  /it',s////,^. — 0]>erations  in  ehiblhood  find  youth  are  followeil 
by  tlu^  best  results.  Pntients  under  four  and  above  fifty  years  of  age  should 
be  apjjroaebed  with  eare  in  this  respect,  and  only  in  the  presence  of  sptviul 
demands  for  the  operation.  In  selected  cases  and  with  skilled  operators  the 
death  rate  is  scarcely  above  one  per  ctmt.  In  elnldren  it  is  even  less  than 
tins.    The  hnal  outcome  is  diflicult  tn  estnblish,  since  many  of  the  cases  are 

h>st  to  the  observation  of  the  oprator. 
However,  from  tU)  to  9U  per  cent  remain 
cuTVii  for  a  numWr  of  years^ — ten  and 
Tu<u'c.     Relapses  in  (54.5  jM-r  cent  of  the 
cases  occur  within  six  nmnths  after  tlie 
ojieration:  HO  per  cent  during  tlie  first 
year  ami  20  per  ei'ut  after 
that  time.     In  71  ptT  cent 
of    the    relapses     the     \m- 
tients    were    above    thirty 
years    of    age    and    under 
thirty     in     2d     ja^r     cent 
(('<dey).       CoU'ij    collected 
lo.riiU)  cases  operated  upon 
>]Tire  1890,  with  a  general 
death  rate  of  0.9  of  1  per 
cent.     Bassini's  method  is 
pcTformed  more  often  now 
than  any  other.    As  a  rule, 
a  relapsing  hernia  in  this 
antecedent,  except  in  the 


Fig.  134^.^ — Operation  for  tho  radical  cure  of  inguina! 
hernia,  Aiidrews^s  nu'thod,  ,4,  Aponeurosis  of 
exteninl  otibmie.  B.  Incision  sotnetiinci*  aiade 
for^anl.  C.  The  conl  D,  Reflected  aponeupotie 
flap*    5.  Sutures* 


method  is  more  easily  controlled  than  was  it 
instane««  of  the  rt-pair  bv  granulation* 

Andrews's  Method* — This  nR'tluul  is  charaeterizeil  as  *' the  lap-joint  or 
irnbraeated  *'  method  by  the  inventor  for  reasons  that  will  lie  obvious  as  llie 
jilan  of  ofK»ration  is  set  forth, 

Thi*  Opvmtwn. — -^fake  an  incision  through  the  integwraents  and  faseise 
aa  inch  and  a  quartiT  above  Ponpart's  ligament  from  near  the  pubis  to  a 
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Fig,  1340. — Operation  for  the  radirul  cure  of 
in^uinnl  hernm,  Aiidrews's  method.  A, 
Line  o!  suturing,  B.  The  coni,  />.  Bo- 
fleet eil  apoaeuffitic  flap* 


]M>int  a  line  above  the  ioternal  abiloniinal  ring;  divide  the  aponeurosis  of 
the  extcnial  oblitjue  in  llic  t^mrse  of  its  iiljers  to  ihv  same  extc*iit  as  the  prr^- 
fediBg  inei-iioii:  ojx'ii  the  hernial  sao  and  reduce  the  contents,  ligahiring  the 
sac  as  high  up  as  |jos^il>le;  separate  tlie  puritouaHuri  with  the  fingers  from 
the  inner  surface  of  the  abdom- 
inal wall  around  the  neek  of  the 
sac  for  the  dishinee  of  about  an 
inch  ;  pull  down  the  sac  and  cut 
it  olf  below  the  ligature;  strip 
fmuL  the  spermatic  cord  its  lob- 
ules of  fat,  raise  it  from  the 
canal  and  hold  it  aside  with  re- 
tractors; pass  a  long  curved  nee- 
dle armed  with  a  suture,  from 
without  inward  tbrougli  Pou- 
part*s  ligament,  thence  upward 
across  the  canal,  **  picking  up  ■' 
from  within  outward  the  trans- 
versalis  fascia,  the  lower  hbers 
of  the  internal  oblique  muscle  or 
conjoined  tendon  and  piereing 
the  aponeurosis  of  the  external 
rd>lique,  thus  including  all  of  the  layer?!  of  the  abdominal  wall ;  form  a  mat- 
tress stiteb  by  reversiog  the  course  of  the  needle  at  a  short  distajice  from 
tlie  p<Mnts  of  emergence,  carrving  tlirongh  the  respective  tissues  in  the 
reverse  order  to  the  external  surface  of  Poupart's  ligament  not  far  from  tlie 
points  of  beginning  (Fig.  1348)  ;  place  in  this  manner  along  the  line  of 
the*  woiuul  from  three  to  six  stitches,  according  to  the  roquiremerits  of  the 

ease;  tie  first  the  upper  two 
stitches,  noting  tlu*  effeet  on 
the  circulation  of  the  cord  by 
the  tightening  of  them,  there- 
by avoiding  constriction;  tie 
the  remaining  stitches,  leav- 
ing the  knots  as  before  outside 
of  J^oupart's  ligament;  restore 
the  cord  to  the  new  canal 
(Fig,  i:i49)  and  turn  up  the 
lower  portion  of  the  aponeu- 
rosis of  the  external  oblique, 
and  stiteh  the  border  to  the 
np]»er  ])ortion,  thus  forming  a 
new  inguinal  canal  (Fig, 
I3o0)  ;  close  the  integuiuen* 
tary  incision  without  drainage  and  dress  the  part  in  the  usual  manner. 
77rr  Reniftrks. — This  metliod  of  arrangement  of  the  tissues  of  the* 
abdoTuinal  wall  provides  a  firm  and  steadfast  repair  of  a  vulnerable  part 
of  the  abdomen.    The  incision  of  the  aponeurosis  need  not  invade  tlie  exter- 


i 


Flo.  1350,^)peration  for  ttie  radical  cure  of  in- 
iriiinal  hentiii,  Atidrews'a  method*  Apoiieiiroiic 
flftps  united  to  fonn  new  canal. 


F^,   l$?i|. — McAjtliurs  BitlcHplAi^ie  suturt^  cofd  imisKl.  aittopbsttc  futures  formedi. 
/tt   Aimtiettnaeb  of  extetiiAl  obtiqtie  musrle.    C  Cord.     T.  S,  TcodcMi  sultirok^ 


jmrtillt^l  with  it^  iib(?rs  and  separate  the  bonkrs  of  the  incision  from  the 
iiuJrrlyiiig  tiKsut^;  iRilate  and  li^at  the  hernial  §ac  a^i  niay  seem  desirable 


*  Jour.  Amer.  Med.  AaK»etatioDf  vol.  xxxiH,  1899* 
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slit  from  the  lower  border  of  the  apoiiouroais  from  the  external  pillar  out- 
ward to  the  museular  fibers  a  ribboa  of  tissue  from  an  eighth  to  three  six- 
teenths of  an  inch  in  width,  and  hever  it  at  the  outer  side  (Fig,  1351); 
^slit  from  the  upper  border  of  the  aponeurosis  from  the  internal  pillar  out- 
ward and  sever  as  before  a  similar  slip  (Fig,  ISol)  ;  tie  to  the  free  end  of 
the  upper  slip  a  No.  3  silk  thread  armed  with  a  needle  and  introduee  the 
first  suture  (deep  one)  so  m  to  unite  the  conjoined  tendon  and  the  lower 
libers  of  the  internal  oblique  and  transversa  lis  to  the  inner  a8p<?et  of  Fou- 
part's  ligament^  raising  up  or  not  the  cord  as  the  ease  may  be  (Fig.  1352) ; 


Fio,  1352. — McArthur\s  autoplastic  fitjtun*.  Dwp  suture  unitkig  (M)ii joined  tondon 
and  lower  fil>er^  uf  inlt'rnal  ohliqti*/ to  Poupart/s  ligament,  cord  mised.  -I.  Apo- 
nt'urosis  of  exU»nial  (iltliiiuf  iiiuK'lei^  /.  O*  Internal  oblique,  C  T,  Cou joined 
tendon.     7".  S.  Tendon  suiure. 


prepare  a»  before  and  pass  the  seeond  suture  (superficial  one)  so  as  to  unite 
the  afxmeurotic  struetures  with  eaeh  other,  aeeording  to  the  plan  of  radical 
cure  adopted  (Fig.  1353);  fasten  the  deep  suture  to  the  externiil  ohli(]ue 
after  the  new  internal  ring  is  formed  (Fig  1354)  ;  fasten  Imtli  sutures  by 
knotting  or  by  stiteliing.  as  s^eerns  best  (Fig.  1354),  The  superfieial  tissues 
are  closed  in  the  usual  manner. 

The  Remarks, — The  cord  is  inanipulated  in  that  connection  and  the 
aponeurotic  structures  are  arranged  and  fastened  iu  aeeordanee  with  the 
variety  of  the  radical  method  rif  cure  with  which  it  is  associated.  These 
sutures  l>eci>me  organized  and  remain  a  part  of  cure.  Sometimes  extreme 
thinness  of  the  aponeurosis  impairs  the  value  of  the  sutures. 

The  liesiiHs. — McArthur  reports  93  cases  with  commendable  outeome, 
77 


Flu.  i;:J;>;i — Ml  Arthtir's  atiloplftatic  siiturt*.  Deep  suture  in  pUre;  wiiperficial  suturing 
l>e^jii.  .1.  Apoiieurosie  of  external  f>lj]Hjue.  /.  O.  Internal  oblique.  7'*  P\ 
TmnsveriiaJia  taacia.     C  Cord.     C\  1\  Coujokied  tendon.     1\  S.  Tendon  jjuture. 


FiO,  13.^. — McArthur^s  autoplastic  suturr.  Siipertkifil  suturing  nearly  completod. 
Deep  .suture  fiustened.  .4.  Aponeurosis  of  external  oblique.  /.  O,  Internal 
oblique,  7\  S.  Tendon  suture. 
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Femoral  Hemia.— ///i*\^f/u'^  Method  for  Ratlwai  Curr. — Mukt-  nn  inci- 
fiion  over  thv  tuaior  jmnilli'I  with  jimi  lialf  im  im-li  Ih'Iow  lViu|mrt's  ligaTueiil 
down  upon  the  t^ae;  isolate  lliu  isae  from  the  siirrroyndiiig  tis^^iies  ami  from 
tht*  femoral  canal  (Fig.  1355)  as  high  up  as  possible;  examine  and  reduce 
the  eontents  of  the  sac  and  draw  it  forcibly  downward;  transfix  the  neek 
of  the  sue,  and  tie  it  in  halve??  with  a  strong  silk  ligature;  cut  ot!  the  sac 
close  to  the  ligature  and  permit  the  stmiip  to  disappear  upward  into  the 
abdominal  cavity:  unite  Poupart's  ligament  and  the  falciform  process,  at 
the  outer  side  with  the  pectineal  fascia  and  at  the  inner  with  the  pubic  por- 
tion of  the  fascia  lata,  with 

five  or  six  silk  sutures  ear-  R  ;  (Ifk 

ricd  through  the  respective 
Ixirder^  of  these  tissues  and 
tied  (Fig.  1355).  The  cu- 
taneous  incision  is  closed  in 
the  usual  manjier  without 
drainage. 

7'h e  Com  men  tfi, — T he 
upper  first  three  stitches 
unite  Poupart's  ligament 
with  the  pectineal  fascia; 
the  second  three  the  pubic 
fKirtion  tjf  the  fascia  lata 
with  the  falciform  process 
of  the  iliac  portion,  thus 
closing  the  lower  end  of  the 
femoral  canal  by  apposi- 
Uon  of  its  anterior  and  pos- 
terior borders. 

Coletfr  as  advised  by 
Cushing,  closes  the  canal 
hy  means  of  the  purse- 
string  suture  <  Fig.  135t;) 
j)assed  in  the  following 
manner;   C^arry   by   means 

i>f  a  curved  needle  a  ligature  of  kangaroo  tendon  around  and  close  to  the 
wall  of  the  canal,  passing  through  flu-  inner  and  up|MT  part  of  Poupart's 
ligiinicnt,  the  jjcctineal  fascia  and  snperficial  filx^rs  of  the  pectineiis  mus- 
cle behind  the  canal,  the  fascia  lata  overlying  the  vessels,  and  finally 
tlirough  Pou part's  ligament  about  a  quarter  of  an  inch  from  the  point  of 
beginning.  The  sac  should  be  completely  freed  and  the  stump  allowed 
(o  recede  far  upward  before  the  ligature  is  tied.  Carefully  avoid  the 
fe moral  vein. 

The  RfisuUs. — Bassini  reports  54  cases  with  no  mortality,  of  which  41 
remained  cun^d  from  one  to  nine  years.  Coley  reports  83  eases  treated  by 
Ihe  [lurse-string  method,  with  no  deaths,  and  with  hut  one  relapse.  Coley 
advises  Ba.ssini*s  method  of  closure  if  the  femoral  ring  be  very  large,  and 
reports  IG  cases  with  one  relapse. 


Fio.  13&5. — Operation  for  the  mdicul  cure  til  femoral 
hernia,  Ba^iiii's  method,  a.  Fulcifonn  prcieeiis. 
b.  Puhi€  port  if  J 11  uf  fascia  lata.  <".  Pou  part's*  Jig- 
anieut. 
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at*  }Missib1e  of  the  &L'ptiim  -ci-urnle  and  subperitoneal  fat  about  the  abdntn- 
inul  orifice  of  the  femoral  canal,  carefully  avoiding  the  fcnioral  vein ;  draw 
down  the  sac  by  means  of  the  elauip,  thus  exfK^sing  that  structure  at  the 
highest  point,  to  which  a  narrow^-bladed  chuiip  is  applied ;  transfix  and  tie  or 
divide  and  sew  (a^  time  permits)  the  neck  of  the  sac  iibuve  the  chuiip  and 
sever  the  neck  and  permit  the  united  borders  to  recede  into  the  abdominal 
cavity;  introduce  the  finger  into  the  femoral  canal  an<1  press  inward,  thns 
revealing  the  sharp  resiii^tin^  outer  border  of  Giml>L»rnat's  ligament :  make 
an  incision  two  int'lies  in  Icnirtli  three  ([iiarters  of  an  inch  above  Poupart's 
ligament,  through  the  aponeurosis  of  the  external  obH([ne  in  the  direction 
of  its  lihcrs,  the  ciailer  corresponding  to  the  outer  border  of  GimbL-rnat's 
ligament;  draw  apart  the  borders  of  the  incision  of  the  aponeurosis  and 
separate  from  Poiipart's  ligament  with  the  lumdle  of  the  scalpid  tlic  under- 
lying tissues  corresponding  to  the  incision  iu  the  ajioneurosis ;  tbread  a 
stout,  full-curved  needle  with  fine,  strong,  cbromicized  catgut ;  introduce 
the  finger  into  the  opening  and  palpate  outward  to  note  the  site  of  ibe  deep 
epigastric  artery,  and  place  the  first  sutnre  next  to  the  vessel :  introduce  the 
needle  through  llic  ojiening  in  the  ajjotteurosis  and  pass  it  successively 
through  the  internal  oblitjue  and  transvcrsalis  nniseles;  push  (at  this  time) 


Fiti.  J*i57,^ 'pcnitioii  fur  tlir*  mdirHl  fnire  cif  ffmond  ht'niid,  (lordon's  rneflind, 

Ptusisir>g  the  stitun^s- 

the  p<.Titona'UTn  hack  nut  of  the  way  and  cause  the  needle  to  dip  into  tlu*  true 
jfclvis,  I  hence  pass  forward  towar<l  the  saphenous  opening,  piercing  the 
]»osbTior  layer  of  the  fenu>ral  sheath,  the  pectineal  fascia,  the  extension  of 
C>iml>ernat'»  ligament  (close  to  the  bone),  the  peetincus  muscle,  and  emerg- 
ing through  the  floor  of  the  saphenous  opening  on  a  level  with  the  lower 
edge  of  Poupart's  ligament;  cause  tlic  nwdle  to  re-enter  close  to  where  it 
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enu*fge<l  and  to  pa»i4  backwnnl  parallel  with  tho  previous  course  in  a  reverse 
sntRT  throu|fh  the  nanir  Ijhsiu'^,  and  oHuipiug  at  the  aponeurotic  opening; 
_j^  two  or  thn»e  (a^  tHr<le(l )  ^ntures  in  a  ^imikr  manner,  the  last  one 
iiiyading  Uie  border  of  (iirnlMTnatV  lii^aiiient  (Fig,  KkiT),  tie  each  care- 
tul\}\  hringinir  the  internal  ol^Iuph-  and  trunsversalis  muscles?  and  other 
included  t indues  lirrnJv  ii»t<»  phue,  thus*  obliterating  the  ninuth  and  upper 
portion  of  the  feniornf  vniml  (Fi^.  L357),  then  cnt  off  the  ends  of  the 
iiuluren:  ri'lnforet*  th*'  ]*rciH'ding  niitures  l>v  a  t^ingle  row  of  a  similar  nuni- 
\nir  ifitrodnn^l  ^iJiKTlirinlly  n\  poiiUs  (/orn^spondinfj  to  the  first,  each  includ- 
ing iho  lower  border  of  ihi'  internal  oblii|ue  uinstle,  nnd  the  pectincus  nius« 
ek*  and  faKcia ;  tie  each  sulnre,  tlnis  ohhUrating  the  entire  femoral  canal 


*Uh  I'ATiS,  — t  )|HTntlnii  f<ir  riulir?il  riirr*  of  frrnornl  hernia,  (lordon's  methcML  Transverse 
HiH'tioti  ulinwiiij^  rfliifioii  ol  1ir«Miiii^n,  a.  Tlii*"  MprnHnirosis  of  cxtf»nial  oljliiiuf  mu^ele. 
h,  Thf  inl**miil  ohliiiu*'  iiui?«tlr,  r.  Tliu  tratisvpr^uilis  muscle,  d.  The  trans- 
vrrH3ili«  fnM**in,  i\  tIk*  suliHennif*  1  ifwui*.  /.  The  pt'ritoniriim.  g.  The  fascia 
Intrt  Kiipi'dinal  layiT  h,  Antrricir  wall  rvl  frmorii I  sheath,  i.e.,  ext<'iiaioii  of  trana- 
vrnuiliM  ffuirLii,  A.  Thr  powfrrifir  wiill  ol  Ih**  (immoral  sheath,  i.  e,,  ext^^nsion  of  the 
[M^lvie  ifuivisi,  i  Thv  AtH^t  IuyiT<«f  th**  fjisrin  Uiln,  i,v,,  pcrtinpal  fiksrin  in  the  pec- 
finiijH  iniiMrl*',  ri.  Thi^  toriiuT  lu-rk  *»f  hjh'  1n'*1  or  sutuird.  o.  The  gup  m  tho  ex- 
Irriial  ohh^ur  iifM>Jir'im»Mi(*.     /^  'I'ht-  puttir  bono. 

( Fi|?-  1358);  vhm^  tlrt^  inrisitm  in  the  a|"<n!enrnsis  witli  a  fine  continnnnt; 
catgut  suture  nnd  the  nkin  ineiHifjn  with  interrupted  silkworm  gut. 

Tht*  Rfimarks, — Avuid  (he  epigantrie  arlerv,  which  is  espeeiully  exposrd 
to  (langern  in  [lernian  with  bjrge  neeks.  Anchor  caeii  deep  suture  by  passing 
it  ihrongh  the  llljnnis  band  (CooperV  ligament)  snrniounting  the  pectineal 
line  (Fig,  V\r^7), 

The  Commentit, — Avoid  puncture  of  tho  femoral  vein  in  sewing,  to 
olniate  both  hnMonrrhage  and  thrtuidM)si8.  BoUini  united  the  margins  of 
the  crural  canal  to  Ciindwrnat's  ligament;  Lowrnstein  nnite<l  the  falciform 
process  to  the  same  ligament,  llie  periosteal  fla]i  closures  of  Trendelen- 
burg and  others  are  ingenious  concept  ions,  hnt  aro  hardly  warranted  in  the 
]ircsenci*  of  the  Biujpler  and  the  eilicieut  methods  of  Bassini,  Coley,  and 
others. 
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Umbilical  Hernia  (Radkal  Cure). — Two  Tnc^thods  of  protx'clure  arc 
enioirioiKli^d  for  the  mdiciil  cure  of  uinbilical  liiTiiia:  1,  th<^  rtnluetion  of  the 
contents  and  the  freshening  and  suture  with  eacli  other  of  the  respeetive 
tissues,  as  in  closure  of  abdominal  wounds  and  the  treatment  of  ventral 
herma;  2,  the  transjwsition  of  tissue  with  the  object  of  strengthening  the 
median  line.  In  the  first 
method  (Greig  Smith)  under 
strict  asepsis  open  the  cutane- 
ous coverings  from  lop  to  hot- 
tonn  (Fig.  1322);  make  a 
small  incision  at  the  thinnest 
part  into  the  sac,  cautiously 
shunning  the  bowel  (b)  ;  di- 
vide the  sac  with  scissors, 
guided  by  the  fingers,  carefully 
avoiding  the  omentum  (c)  ; 
return  the  bowel  into  the  cav- 
ity, ovcrcoHHUg  the  opposing 
adhesions  by  separation,  liga- 
tion, or  cutting,  as  seems  best ; 
introduce  an  anchored  sponge 
or  wiper  (Fig,  73,  voL  i)  into 
the  umbilical  opening  to  pre- 
sent the  entrance  of  blood  to 
abdomen  during  the  dig- 
estion ;  ligature  and  divide 
the  omentum  where  it  passes 
through  the  umbilicus  (t,  /), 
and  return  the  slump  to  the 
abdomen;  remove  the  herniat- 
i^fl  nmentum  a!ong  with  the  sac, 
without  separating  the  adhe- 
sions; remove  the  suix^rHuous 
integuments  and  sac  down  to 
rhe  circumference  of  the  open- 
ing; i^trip  the  |K'rilomeuni 
from  around  the  umbilical 
opening  (r\  /)  and  push  it  into 
llie  aljdonien ;  lilxTate  the  ad- 
jacent horrlers  of  the  recti 
nuisch^s  by  free  separation  of 
the  margins  of  the  ring;  insert 
deep  sutures  through  the  stnjctun>s  down  to  the  peritonipum  as  indicjiied 
(rt,  d  and  i',  /,  B  and  C)  ;  remove  the  wi|H"rs  from  the  abthuuen,  tie  the 
sutures  tirmly,  and  e«t  short  the  ends;  introduw  between  the  nitervals  oT 
the  preceding  sutures  the  superficial  ones  (a,  b),  and  tie  as  indicated  in  C, 
The  wouru!  is  then  dressed  in  the  usual  manner. 

In  liocckeVs  method  the  sac  is  isolated  and  the  umbilicus  excised  through 


Fig.  1359. — Operatinri  for  the  radical  i-ure  of  um- 
bilical hernia,Cirei|^  Smitti's  nicthod.  A.  IVnns!- 
verse  section  throuRb  hernifi.  a,  d.  iSuporflu- 
oiis  skin  and  mic,  the  former  reniovecl  on  the 
outer,  the  latter  on  the  inner  iiapect  of  the  tu- 
mor, b.  Intestine,  r,  Omentum,  e.  Inte|^- 
ment.  /.  Superficial  and  deep  faaria\  g.  Mus- 
cles. A.  Peritonaum.  i, /.  Jnmionn upon  recti 
museles  made  thnnigh  fascia  surroundine  rinp. 
Dotted  lines  hetween  a,  *  and  d,  j  indicati'  the 
course  of  separation  of  the  siic.  B.  8u}ierflii- 
ous  tissue  removed,  b<:>wel  returned,  omentum 
and  sae  taken  away,  atirl  sutures  «,  <i  inserted. 
ii  ;.  Strurturejs  aroniid  !  ht»  ring  op<nied  and  mi- 
ture^s  applie^l.  Other  n4eren<M^  same  an  in  A. 
C.  Suturmj^  eompleted.  D.  Bird's-eye  view  of 
wound,  sutures  msi^rted  for  tying. 
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nn  t4liptical  incision  of  sufficient  dimensions  to  mec't  the  (It'iiuinils  of  the 
case;  the  snc  is  opoiierl,  intostine  restored,  an<l  oniruhnii  returotHl  or 
removed  as  seoms  e^si'ntial  to  suceess ;  the  UonltTs  of  tlie  hase  uf  the  sac 
are  joined  with  chain  sutures,  the  sac  is  rejected,  and  the  stump  turned 
inward ;  the  Bbroui?  Ijorders  are  frer^hened  even  to  the  iniiseular  struc- 
tures of  the  recti,  if  mn-d  be.  The  i)critf>nea!,  fascial,  iibro-muscular,  and 
cutaneous  tissues  are  nuited  in  turn  from  hcluw  upward  witli  silver,  kan- 
g^aroo-tt^u<1on,  nr  ehroniieized-catgut  sutures,  the  last  series  being  of  silk- 
worm gut. 

Mayo's  Method.- — Mayo  practices  overlapping  from  side  tn  side,  also 
from  above  downward.     He  regards  the  latter  as  the  Iw^'tter  operaticni. 

The  Operalwn. — Make  n  transverse  elhptieal  im-ision  around  the  hernia, 
carrying  it  in  a  eonoidal  form  down  to  the  base  of  tlie  protrusion;  dissect 
clear  the  aponenrotic  structures  for  two  and  a  half  to  three  inches  in  all 
directions  from  the  neck  of  the  sac  (Fig.   13<i0)  ;  divide  the  fibrous  and 


Fio.  i;i60» — Operation  for  the  raili^al  rtirv  nt  umbilical  hemia,  Mayo's  mt'thod. 
Exposing  ijcok  of  sac. 

the  jteriloneal  coverings  nf  the  hernia  iu  a  rimihir  mauuer  at  tlu'  ueck  of  the 
sac,  exjiosing  the  contents;  separate  an<l  restore  inlestiues  to  the  alidominal 
cavity;  ligature  and  remove  omentum  along  with  the  sac;  make  a  tran^ 
verfte  incision  at  each  side  of  the  opening  an  inch  in  length  thrtmgh  the 
aponenrotic  and  peritoneal  structun\<^;  separate  the  peritomeum  fr(»in  the 
under  surface  of  the  upper  flap:  pasi=!  tbrou^jh  the  border  fif  the  lower 
flap  three  or  four  mattress  sutures  and  carry  the  ends  through  the  upper 
flap  (Fig.  1361)  two  and  a  half  or  three  inches  aI>ove  its  margin;  nuike 
fiuflieient  traction  on  these  sutun's  to  permit  approximation  and  eontinnous 
sntnring  of  the  divided  peritoneal  borders:  draw  the  sutnrtr'S  into  [losition 
causing  the  lower  tlap  to  ])ass  upward  into  the  pocket  formed  h\  the  uponeu- 
roeis  and  peritonaeum ;  unite  the  free  margin  of  the  upper  Hap  by  catgut 
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Butures  to  the  anterior  surface  of  the  aponeurosis  below,  and  close  the  super- 
ficial incision  in  the  usual  manner  (Fig.  13(>2). 


Fic.  1361. — Operation  for  (lie  niiiiml  cure  of  umbilical  hernia,  Mayo'a  muthod. 
Pliicing  sututt's  for  rinsing  transvcn^  incision. 

The  Remarks. — In  large  hernias^,  the  incii?ion  through  the  fibrous  cover- 
ing tihoyld  lx»  made  above  the  opening  to  provide  an  increased  amount  of 
li8?jue  f(»r  overhipping.  In  large  irreducible  hernias  the  patient  shouhl  1m: 
kept  in  Uul  lK*fore  oponiMon  on  a  low  diet  and  diri*cte(l  to  praelice  manipu- 
hditm  to  redure  the  ^ize  hv  resioring  as  iinu-h  an  possible  of  the  conteids  of 
the  sac.     The  nvuioval  of  omentum  from  the  abdominal  cavil v  fits  it  the 


Fio,  1362     ^^jur-Hi.nj  hr  dn   ni-iiml  ture  of  umbihcal  hemiii,  Miiyo's  niotbod. 
Aponeurotic  of>ening  rloeed.     Sewing  of  superficial  wound  to  follow. 

lK*it-er  for  fitting  restoration  of  long  displaced  intestines*  The  patients 
ought  to  remain  in  bed  for  four  wee\if>  after  operation.  The  wearing  of 
trusses  sliould  not  be  [KTmitted,  only  abdominal  supporters  are  Berviecable. 
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Mat/o  reportt;  10  operations  by  ovtrlrtpping  from  j^ide  to  ^uh  and  25  from 
ahnvi*  (lownvviinl  with  no  ili'uths  anr]  no  complete  return. 

Blake's  Method. — Blake's  method  is  essenlially  one  of  transference  of 
tissue  and  is  fitted  for  the  treatment  of  major  and  minor  cases.  It  is 
proper  to  j*tate  in  this  connection  that  istranguhited  unihilieal  hernia  is 
more  thingerous  than  either  the  femoral  or  int^^uinal  variety. 

The  Operation. — Make  an  elli[)lieal  incision  of  varying  dimensions  (ac- 
cording to  size  of  protrusion)  around  the  hernia,  down  to  the  aponeurosis 
of  the  abdominal  muscles;  dissect  free  and  raise  up  the  elliptical  area  at 
all  ag|X'cts  of  the  tuirders  of  tlic  hernial  opening;  open  the  sac,  separate  and 

return  the  intestine;  ligature 
and  remove  omentum  and  open 
into  the  peritoneal  cavity  two 
or  (according  to  the  size  of  the 
hernial  ring  ami  relaxation  of 
the  walls)  more  inches  alcove 
and  below^  the  hernial  ring  in 
the  median  line;  separate  the 
jHTitomeum  for  two  or  three 
inches  at  either  side  of  the  line 
of  rli vision  (more  on  the  left 
than  on  the  right  side)  and  su- 
tnre  the  peritonaeum  in  the  me- 
dian line;  remove  all  fatty  tis- 
sue from  the  anterior  surface 
at  the  right  of  the  incision; 
introfluc*e  chromieized  catgut 
mattress  sutures  three  quarters 
of  an  inch  ajmrt  ami  a  thin  I 
of  an  inch  from  the  tn^rder  of 
the  right  half  of  the  exposed 
area ;  carry  these  sutures  two 
or  more  inches  (aeeorrling  to 
relaxation)  from  the  left  bor- 
der throngh  the  left  rectus  and  its  sheath;  draw"  the  right  side  beneath  the 
k'ft  and  hohl  the  parts  in  phiee  by  tying  the  mattress  suttires  firmly  on  the 
anterior  surface  {Fi^.  t'Mul)  ;  suture  tlie  free  edge  of  the  left  hordcr  to  tlie 
anterior  surface  of  the  sheath  of  the  right  reitus;  close  the  remaining  inci- 
sion with  interrupted  silkworm-gut  sutures. 

The  Commenh. — Scraping  the  peritoneal  surface  of  the  left  side  may 
1h'  practiced  instead  of  separating  and  sewing  the  peritonaenm  as  before, 
when  haste  is  demanded. 

The  Getit^ral  Reaulffi. — The  reported  resnlts  from  the  indepndent  union 
of  freshened  borders  of  selected  tissues  are  excellent .  In  HOO  castas  "i^o 
cures  and  35  deaths  are  rejiorted,  a  mortality  rate  of  nearly  IZ  \k*t  et*nt 
(  B<^>eckel ) ,  (Iff  hese,  105  ivere  st  ra  n gii  1  a  t  ed  and  11> 5  non  -s  t  ra  n gu !  a  ted , 
with  a  death  rate  of  30.5  and  1.^5  per  cent  respectively.  Relapse  occure 
mon*  frequently  in  these  than  in  radical  cure  of  inguinal  hernia.    The  re- 


FiG,  1363. — ( *pcratioti  for  tht  radtral  cure  of 
umbilical  herniii^  Blake's  method.  Flaps 
in  place. 
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suits  of  the  experience  of  Bull  mid  Cok*y  and  uf  the  writer  nvc  not  so  favor* 
able  m  the  preceding  ap|x;ar  to  ]k\  and  the  ditTereiiees  in  the  operative  tech- 
nique are  hnrdly  j^utfieient  to  account  lor  the  ditference. 

Ventral  Hernia  (Radkal  Cure). — Ventral  hernia  usually  occurs  in  the 
median  line,  and  is  a  common  sequel  of  median  celiotomy.  It  al^o  happens 
at  other  Bitualion^  of  the  abdomen  from  operative  practice.  Greig  Smiih 
advised  the  separation  of  the  areolar  tissue  Ijet ween  the  skin  and  iK^ritooceum 
{Fig.  131*4)  by  means  of  the  finger  or  curved  scinisors  inserted  through  a 
small  opening  made  along  the  main  direction  of  the  hernia.  The  super llu- 
ous  skin  is  removed,  the  unopened  peritoneal  sac  turned  inward,  and  if 
abundant,  united  with  a  continuous  suture  carried  through  the  areolar 
tissue.     If  of  less  amount  it  may  lie  included  by  the  suture  closing  the  pari- 


FiG,  \M4. — Operation  for  the  mdical  cure  of  ventral  hernia,  Grei|?  Smith'si  metho^l. 
A,  Transverse  section  of  ventral  hernia,  o.  Stem  between  dott-ed  lineji  to  be 
removed,  b,  Hemial  poueh,  c.  Integiimont.  d.  Vascm,  e.  MuM'le^s.  /,  Fascia 
and  peritoneum.  Lines  of  incision  indicated  by  dotted  hnes.  B*  Redundant 
stem  removed,  peritonieum  tiimed  in,  and  wound  dost^d. 

etal  incision.  Healthy  muscular  structure  is  fnely  *«\|iusim1  by  dissection, 
and  the  borders  are  united  t)V  suture  en  inassf  as  noted  in  Fig.  13(>4. 

The  Remarks. — The  abdomen  is  not  opened  in  this  procedure;  broad 
muscular  surfaces  are  apposed  and  the  inturned  sac  contriliutes  a  fenderlike 
opfMisition  to  intestinal  pressure.  Mnscuhtr  tissue  should  he  brought  in 
contact  at  the  line  of  union  even  if  the  detachment  of  separate  bundles  be 
rL'([iiired  for  the  purpose,  to  insure  firmer  union. 

Hernia  following  Appendicitis. — This  infliction  frequently  follows  free 
incisions  in  suppurating  cases  of  appendicitis.  In  the  earlier  history  of 
operative  practice  it  happened  in  ten  to  fifteen  per  cent  of  the  instan€H:*s. 
In  curing  the  infliction  Colnj  advises  free  excision  of  all  the  cicatricial  tis- 
gue,  careful  dissection  and  exposure  of  the  internal  iind  external  obliqtie 
muscular  planes,  with  sej>anite  suture  of  each  with  kangaroo  tendon. 

The  Results, — The  results  of  operation  for  radical  cure  of  ventral  hernia 
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\uv  much  lest^  fuvonihlr  iiiid  [ho  fntality  h  greater  thMii  in  simihir  [)rMrc<lun'6 
for  llie  inguinal  ami  IViiiorjil  kintlH,  Up  tn  ISIKS  Bull  and  i'nlrff  liiid 
opurated  I'ur  radictil  l-mtg  m  lU  umbilical  and  15  vcniral  lu^rnia?.  Of  the 
latter,  11  followed  laparotomy  and  4  open-wound  treatment  of  suppurative 
appendicitis. 

Lfiirral  rcnirtd  hernia  is  rare,  and  nnikes  its^  appcariiiiee  at  i'ctit's 
triiingli'.  Of  2\}  cases  collected  hy  Bniim,  "^0  were  congenital,  or  developed 
spontaneously,  and  V  had  a*kistory  of  traumatism.  This  form  has  not  yet 
been  invet^tigated  sufHciently  to  enable  one  to  lay  a  special  method  of 
praetiee  for  cure  or  for  relief  of  strangulation.  The  general  indications  of 
treatment  in  tlie  other  forms  hiive  equal  force  in  this, 

CsBcal  Hernia.— The  presence  of  the  entire  or  a  portion  of  the  crecum  iu 
a  hernial  ?;ae  ha[ipens  in  about  four  per  cent  of  tlie  eases  of  hernia  in  the 
inguimil  region,  I?arely  indcHul  is  it  that  the  e;vcum  is  not  partly  or  wholly 
covered  with  j>eritonanim.  (Veal  hernia  hajfpens  four  times  oftencr  at  the 
right  than  the  left  inguinal  region,  and  is  live  times  more  frtH|uent  at  the 
right  than  the  left  femoral  region.  The  presence  in  the  sac  of  the  caecum  is 
rarely  known  until  the  contents  are  exposed  hy  incision.  If  covered  with 
peril  omen  nu  the  ca^nini  is  readily  reduced;  hut,  if  partially  or  entirely 
unetnered,  the  return  is  often  diflietdt,  owing  to  the  contact  of  non-serous 
surfaces;  still,  patient  and  cart^ful  nuiniptilations  will  secure  a  return  of 
the  viseus,  after  which  the  operative  technique  \s  Himilar  to  that  of  the 
eimpltT  forms  of  hernia. 

Hernia  of  the  Bladder, — Hernia  of  tlie  bladder  is  not  infre<]iient,  and  is 
chiefly  dangerous  In^eause  of  the  liability  of  cutting  into  it  hefore  recogni- 
tion. iJilison  reports  103  cases  in  which  the  hUidder  was  wounded  in  <iT, 
and  unitijiire<l  in  30.  The  hi  adder  may  l>e  intraperitoneal  or  extrafieri- 
tonea!.  sometimes  both.  It  is  mistaken  for  the  jirimary  or  a  secondary  lier- 
nial  sac;  for  cystic  tumor  and  fatty  accumulations.  When  its  presence  is 
suspected,  the  employment  of  a  hyp<xlernnc  nwdle  or  the  introduction  of  a 
sound  to  the  hladder  should  promptly  settle  the  matter.  The  rettirn  of  the 
viscws  to  the  aljdonum  is  not  especially  dil!ieult.  The  wound  of  the  bhulder 
is  closed  and  the  patient  treated  in  other  respects  as  is  usual  in  such 
wounds  (page  1312), 

The  RrftttUs. — The  rate  of  mortality  is  about  twelve  and  a  half  per  c<^nt 
(Clib^iu). 

Local  Anaesthesia  in  Operations  on  Hernia,— Hie  em|iloymc*nt  of  local 
aua'stliesiM  in  the  relief  of  straiigidated  hernia  ami  for  radical  cure,  esix*- 
cially  when  ohl  age  and  organic  intirnuty  forbid  the  u.^e  of  general  ana^s- 
thesia,  h»^s  bei'n  brought  prominently  into  view  by  Ctishinf^,  of  Rjdtimore. 
Openitions,  relating  in  the  abdoniimil  contents,  of  even  greater  signifieanee 
than  liernia  have  Ikvu  satisfactorily  practiced  with  local  anjesthcsia.  JnfiW 
iraiion  an(r»ihe»m  with  the  eocond  solution  of  Schleich  (page  38,  vol  i) 
has  j)rove<l  satisfnclory.  The  basis  of  the  utility  of  the  plan  rests  on  the  fact 
that  the  cocainization  of  the  trunks  of  sensation  nerves  renders  anaesthetic 
the  iiehl  of  their  supjdy.  The  location  of  the  primary  incision  and  of  the 
nerve  trunks  suhsecjuently  dissected  and  their  areas  of  supply,  though  well 
demonstrated  by  the  illustration   (Fig.  1365),  should  be  carefully  etxidied 
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before  operation  to  determine  their  eomparative  relations  with  eaeh  other. 
The  iun)ortance  of  the  detail  of  the  procedure  is  so  pronounced  that  we  beg 
to  quote  in  full  the  description  of  Cushing: 

**Stcps  of  the  Operation. — Individuals  advanced  in  years  are  usually 
kept  in  bed  for  a  day  or  two  preliminary  to  the  operation,  to  give  an  indi- 
cation of  their  ability  to  endure  recumbency,  and  for  the  purpose  of  training 


LATERAL  €UTAN*S 


ANT  5UPF.  SPINE 


LAY,  ^MTAN  OFJ.L. 


Fig.  1365. — Opomtiou  for  the  radical  cure  of  in/^iinal  hcniia  under  local  aiursthesia, 
Cuahing's  method.  The  peripheral  <li8trihution,  and  the  relation  of  the  trunks  of 
the  inj^ino-scrotal  nerves  to  the  main  incision.  1.  llio-hypojj:a.stric  ner\'e.  2. 
Ilio-in|2^iinal  nerve.     3.  ( Jenito-crunil  nerve,  its  genital  (4)  anu  crural  (5)  branches. 

them  to  void  their  urine  in  this  position.  Evacuation  of  the  bladder  is 
usually  accom])lished  by  the  aid  of  an  enema  if  any  postural  dirtlculty  is 
ex|)erienced. 

"  It  has  l)een  the  custom  to  administer  hypodermically  a  tenth  or  an 
eighth  of  a  grain  of  morj)liin  three  (piarters  of  an  luuir  before,  and  to 
repeat  this  sliortly  before  the  o{X'ration.  Crri  has  empiuisized  the  etliciency 
of  this  niorphin-cocain  combination,  and  I  have  found  it  most  satisfactory. 
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Tho  drug  imisl  be  u^t-d  wilh  ruulioii,  liuvvcwr,  ^\i\w  ocoiisioiiiilly  won  small 
ilosi^s  of  ninrphin  in  old  peo[)le  mav  cuiiline  tin'  buwils  iiml  k*4ul  tu  ilisti-n- 
tion,  wiiicli  may  be  troulilosuine.  Siiiiiliirly,  in  old  pi'ople  witli  tardy  blad- 
ders, it  limy  inhibit  the  proper  evacuation  o£  tlie  uriae,  though  \\\'  havG 
never  had  the  misfortiiue  to  observe  this. 

**  Patients  past  inid^lle  age  nho  are  usually  sliaved  and  prepared  on  the 
operating  table  lo  avoid  any  exposure  incidental  to  an  o[ten  ward  prepara- 
tion. The  skin  in  the  line  of  proposed  ineiaion  is  infiltrated  with  Sehleieh*s 
eocain  solution,  and  the  incision  may  he  iiiunediately  made  through  the 
linear  wheal  thiit*  produced.  It  is  eonnnon  experienee  to  find  the  infil- 
trated tissues  more  vascular  than  usual,  and  it  is  important  that  all  bleed- 


(VT. 

OBUQUC  M. 


Fio,  VMQ. — Operation  for  the  nuiirnl  n..     u.  ..i^^iuriiil  htTnia  iiiMier  local  finirsthcsia, 

Cushing's  aielhod. 

ing  points  be  ini mediately  elanrped,  since  a  dry  tmd  unstained  field  is  essen- 
lirtl  to  the  success  of  the  dissection.  It  is  unnecessary  and  useless  to  attempt 
to  anaesthetize  the  pauniculns.  As  Schleieh  has  shown,  only  tissues  which 
can  \}v  *  a'deuiatized  '  are  fitted  for  the  infiltration  method,  and  in  the  pan- 
niculus,  at  tlie  upper  ar^gle*  praetically  no  nerves  are  eneonntered.  If»  how- 
ever, throughout  its  whole  length,  this  incision  is  carried  down  to  the  apo- 
neurosis, unana^sthetized  filx^rs  of  the  ilio-hypogastrie  will  be  encountered 
in  the  superficial  fat  at  the  lower  angle,  together  with  one  or  two  large  veins, 
division  of  which  is  painful,  so  that  anjcsthetization  of  the  panniculus  layer 
is  here  necessary^  or  else,  as  has  lx*en  done  on  several  occasions,  the  incision 
only  at  the  upper  angle  may  be  carried  down  to  the  aponeurosis,  which  h 
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then  opened  in  the  line  of  fibers  from  the  external  ring,  and  the  ilio- 
hypogastric and  inguinal  nerves  immediately  cocainized  with  a  one-per-cent 
solution  as  they  lie  under  it.  After  this  procedure  the  lower  angle  of  the  in- 
cision may  be  painlessly  carried  down  to  the  external  ring,  and  the  remain- 
ing intercolumnar  fibers  of  the  aponeurotic  insertion  divided.  Reflection 
of  the  pillars  of  the  ring  gives  the  view  shown  in  the  accompanying  sketch 
(Fig.  1366).  In  the  Halsted  operation  at  this  stage  the  internal  oblique 
fibers  are  divided,  preliminary  cocainization  of  the  edge  of  the  muscle 
being  necessary  for  the  reasons  given  above.  There  is,  under  ordinary  cir- 
cumstances, no  further  need  of  the  anaesthetic,  as  we  are  working  in  an  area 
freed  from  all  sensation.  The  combined  ilio-inguinal  and  genital  branch, 
which  has  been  cocainized  at  the  outer  limit  of  its  exposure,  is  now  reflected 
to  one  side  or  the  other,  care  being  taken  not  to  divide  it,  since  this  leads 
apparently  to  a  more  or  less  permanent  paralysis  of  the  cremaster,  which 
is  to  be  avoided.  I  believe  the  accidental  division  of  this  nerve  leads  to  the 
great  relaxation  of  the  scrotum  so  often  seen  after  hernia  and  varicocele 
operations.  In  the  latter  operation,  especially,  it  would  be  detrimental 
to  the  best  interests  of  a  successful  result  to  interfere  with  the  cremasteric 
function  in  any  way.  The  remainder  of  the  operation — the  exposure  of  the 
sac  and  cord  after  a  longitudinal  division  of  the  infundibuliform  fascia, 
the  amputation  of  the  sac  at  its  neck  and  closure  of  the  peritoneal  opening, 
the  excision  of  the  fundus  of  the  sac,,  division  of  the  cord,  and  castration, 
if  deemed  advisable — may  now  be  done  practically  without  pain.  Occa- 
sionally, however,  some  stray  fibers  of  the  genito-crural  may  be  encountered 
about  the  neck  of  the  sac,  and  also  during  castration  I  have  found  that 
ligation  of  the  veins  at  the  lower  pole  of  the  testicle  may  be  painful,  though 
division  of  the  cord  above  is  not.  Possibly  the  superficial  perineal  branches 
which  have  been  unanaesthetized  furnish  nerves  to  this  lower  blood  supply.^' 

The  Remarks. — Those  patients  who  bear  slight  pain  badly,  those  in 
whom  the  inhibiting  influence  of  the  drug  is  rapidly  exhausted,  and 
those  with  strong  imaginations,  may  require  the  aid  of  a  little  morphin,  and 
perhaps  now  and  then  a  few  breaths  of  chloroform.  A  careful  study  should 
1x3  made  of  the  course  and  supply  of  the  sensitive  nerves  involved  in  the 
operation  before  attempting  the  procedure,  to  avoid  direct  injury  of  them, 
also  to  lessen  needless  infliction  of  pain.  Anaesthesia  of  individual  trunks 
and  their  areas  of  distribution  is  secured  by  direct  injection  into  the  trunks 
of  a  half  of  one-por-cont  solution  of  cocain. 

Handling  and  repair  of  healthy  intestine  do  not  cause  especial  pain, 
therefore  local  anaesthesia  is  not  needed.  However,  the  manipulation  of 
strangulated  and  diseased  intestine  causes  referred  pain,  usually  to  the  epi- 
gastrium. Sterilization  of  food  and  aseptic  treatment  of  the  mouth  decid- 
edly lessens  the  putrefactive  changes  of  intestinal  torpors  and  obstruction. 

The  nesulfs. — Twenty-five  cases  of  operation  for  radical  cure  are  re- 
ported; 6  were  strangulated,  of  which  1  died:  the  remaining  19  recovered. 
Thirteen  of  the  entire  numl)er  were  above  sixty  years  of  age,  7  of  which 
were  seventy  and  over.  The  experience  of  greater  opportunity  and  of 
extended  application  establishes  this  plan  of  action  on  a  still  firmer  basis 
than  it  before  possessed. 
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of  the  iUKil  riponiujir  nm)  uT  Uit'  L'onlig^uuUri  iiitv^inin'iiU  the  toiulitioii  nf 
the  blood-vessels  about  the  opiqihig,  arul  the  white  line  at  the  muco- 
eutaneoxis  juiietioii,  corresponding  in  tlie  interval  be- 
tween the  ioternal  and  external  sphineters,  should  be 
notieeJ.  Tlie  degree  of  spliineterie  eontraetioii,  and  the 
irritability  of  the  patient^  as  evidenced  bv  the  introduc- 
tion of  tlie  finger  into  the  anus,  are  important  items 
relating  to  enre.  For  a  genera!  inspeetion  of  the  ana! 
canal  the  sphincterscope  of  Kelly  (Fig.  11 TM,  r)  is 
very  servieeal>U%  et^pecially  for  a  view  of  internal  ha'ni- 
orrhoid*^;  or  a  bivalve  speculum  is  useful  wliere  the  re- 
dundant mucous  folds  must  he  separated  to  expose  a 
localized  lesion,  as  a  fissure  or  small  ulcen  The  Pratt 
(Fig.  13Sr>)  &  Leonard  (Fig.  138l>)  specula  are  good 
examples  of  the  latter  sort.  The  Leonard  speculum 
l>eing  small  is  particularly  adapted  for  the  examina- 
tion of  a  sensitive  patient.  Thorough  cleansing  of 
the  boweb  and  the  final  escape  of  tlu*  fluids  emph\>vd 
for  this  purpose,  should  be  secured  before  any  sjK'Ctal 
attempt  is  made  to  examine  the  anus  or  rectum. 

Imperforate  Anus. — Imnerforate  anus  is  character- 
ized by  a  layer  f>f  tissue  of  variable  thickness  which 
exists  betwef'u  the  normal  site  of  the  external  opening 
and  tfie  lower  extremity  of  the  rectum.  It  may  }h?  .dimply 
a  thin  layer  of  fibro-eellular  tissue,  wliicb,  hy  projection^  inclicates  the  near- 
ness of  the  loaded  boweh  In  thest*  cases  the  active  emotions  of  the  c!iild 
may  be  noted  by  I  he  movements  of  the  inlerposed  mend>rane,  and  a  positive 
diagnosis  can  be  made  by  a  hypodermatic  puncture.  If  the  septum  be  thin, 
a  longitudinal  or  crucial  incision,  or  even  a  simple  puncture,  followed  by 


a  b 

Fio.  I3(>8.— Rertal 
Imiicies.  a.  Cy- 
lindrical- b,  Con- 
i4'al  shaped. 


Flo.  1 360 .  —A baence  of  anus* 
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Fig*  1370. — ^Abseace  of  imua  and  rectum. 
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tlio  eart'ful  iiitrodiietioii  of  a  well-oiled  fiiigiT,  will  be  a  sufFieiont  operative 
i liter ftTcnee,  especially  if  afterward  the  extremity  of  a  suitable  sized  rectal 


Fig.  137I> — Operation  for  absence  of  anuis.    a.  Border  of  cutaneous  iiieision.     b.  End 
of  bowcL     c.  Perirectal  tissue,     d.  Extremity  of  coct-yx.     e.  Sc'rotyni, 


bouii^ie  be  oceasionally  introduet'd  (Fi^.  13i)8).  If  the  iiieiiibraiie  he  of 
sudieient  density  to  interpose  an  obi^taele  nfter  its  division,  it  sbould  be 
trinniied  away,  eare  being  taken  not  tu  incbule  the  structure  pro]»er  of  tlie 


Fro*  1372.^ — Operation  for  alisence  of  anus.  a.  Hutunys  at  anterior  ai^pf^rt  of  wound; 
tht^  posterior  one  may  ptina  thmugb  the  wall  of  the  eul'dr-ftac.  b,  e..  Suture*  at  sides 
of  woundj  both  transfixing  the  wall  of  the  eui-tk-itac*  d  Recta!  ctil-dt-mc.  /, 
Scrotiun. 
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opening.  Severe  and  even  fatal  lia^niorrhage  has  been  known  to  follow 
these  apparently  trivial  operative  procedures. 

Absence  of  the  Anus  (Fig.  1369).— In  this  deformity  all  trace  of  the 
opening  is  absent,  and  the  median  rhaphe  may  extend  continuously  from 
the  scrotum  to  the  tip  of  the  coccyx.  The  fibro-cellular  interval  may  be 
either  thin  or  of  extreme  thickness.  If  thin,  the  previously  detailed  signs 
of  imperforate  anus  may  be  evident.  When,  however,  they  are  not  present, 
the  occlusion  is  of  considerable  thickness,  and  may  even  involve  the  entire 
length  of  the  rectum  itself  (Fig.  1370).  In  the  latter  instance  the  sphinc- 
ter is  sometimes  wanting.  The  rectal  pouch  may  hang  loosely  in  the  pelvic 
or  abdominal  cavity,  or.be  attached  to  some  contiguous  structure.  A  dis- 
tinct fibrous  band  may  lead  from  the  skin  to  the  rectal  pouch,  or  only  cellu- 
lar tissue  may  intervene. 

The  operation  for  relief  consists  in  first  placing  the  patient,  properly 
anresthetized,  in  the  dorsal  position  with  the  pelvis  elevated.     Then  intro- 


FiG.  1373. — Operation  for  absence  of  anus.  a.  Primary  anterior  sutures.  6,  c.  Lateral 
sutures  tied.  /,  c'.  Anterior  and  posterior  sutures  transfixing  wall  of  gut.  d.  Ex- 
ample of  suture  of  gut  to  border  of  wound. 

duce  a  sound  into  the  bladder  if  the  patient  be  a  male,  or  into  the  vagina 
if  a  female,  and  make  a  vertical  incision  in  the  median  line  from  just  l)ehind 
the  scrotum  or  vagina,  as  the  case  may  be,  to  the  tip  of  the  coccyx  (Fig. 
1371) ;  deepen  it  cautiously  up  and  backward,  shortening  each  succwding 
cut,  and  carefully  feel  for  the  fluctuating  extremity  of  the  gut.  The  latter 
is  sometimes  located  posterior  to  the  central  line,  and  must  be  sought  for 
near  the  hollow  of  the  sacrum.  During  the  entire  ])rogre8s  of  the  dissec- 
tion the  situation  of  the  vagina  or  urethra  must  be  marked  by  the  location 
of  the  sound  previously  introduced.  When  the  dark-brown,  fluctuating 
extremity  of  the  gut  is  detected,  the  introduction  of  a  hypodermic  needk? 
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lb,.    i;i7  I. — Iii^iruirjt-ii 


tlie  anus. 


i-mploycd  if!  nfuratioii 

a.  ScAlpels.  b.  Bbtouri*?s.  c.  Ftirriprf'ssun\  d,  8p<?culum.  e.  Rubber  tube  nmunted 
with  gnuze  far  introdiK'tion  into  the  anus  and  roctunu  /.  Dissecting  and  mouse- 
toatli  forrcpa.  h.  Stnmg  hook  forceps,  i.  Grooved  director,  j.  Blunt  retractor, 
k.  Pile  forceps,  Kelsev's.  /,  Needle  holder,  m.  Lonjj-nosed  clamp  forcepa.  n. 
Scoop.  0.  iSponjce  holder,  p.  Tenaculum.  7,  Pile  clump,  r.  Silver  probe.  *. 
Curved  and  stniij^ht  8<'i.Siiors.  f.  Li|*ftturcs  anned  with  needles,  w.  Chromicized 
cateut  and  silkworm  gut.  i\  Long  and  short  needles.  Sponges,  wipers,  and 
ligatures  are  required.  ^ 
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will  settle  all  iloiiht.  The  gut  vm\  t^iiuiild  then  be  s^eizcd  by  a  strong, 
tcKjthed  forcrps  (Fig-  1372),  and  drawn  firmly  downward,  while  its  connec- 
tions with  the  snrronnding  tissues  arc  se}mrated  by  (lie  siissors  and  fingers. 
As  soon  as  the  ful-Je-sav  is  drawn  ilnwn  to  a  level  witli  the  external  open- 
ing, two  short  ligatures  are  passed  transversely  through  the  sides  of  the 
wound  (b,  e),  or  through  its  anterior  and  posterior  extremities,  transfixing 
in  either  instanee  the  walls  of  the  bowel  in  their  passage,  but  not  entering 
the  Inmen  of  the  gut.  Protect  the  raw  surfaces  with  lint  saturated  with 
carbolized  oil,  then  ofien  the  sae  between  the  ligatures  and  alb»w  the  eon- 
tents  to  escape;  after  having  thoroughly  cleansed  the  parts,  remove  the  lint 
and  unite  tlie  border  of  the  sac  with  the  anus  by  interrupted  silkworm-gut 
sutures  (Fig.  K1T3),  Cleanse  the  bowel  thoroughly*  and  introduce  a  small, 
coaptating  plug  of  ioib^form  gauze  [ierff>rated  by  a  good-sized  rubber  tube 
(Fig.  13T4,  e)  to  exclude  faecal  matter  from  the  line  of  sewing,  and  to  per- 
mit the  escape  of  intestinal  gases  at  the  same  time.  The  mucous  membrane 
should  he  closely  adjusted  to  the  integument,  in  order  to  secure  perfect 
union  and  prevent  the  contact  of  the  raw  stirfaces  with  the  discharges.  If 
it  be  impossilde  to  draw  the  end  of  tfie  gut  down  to  the  external  opening, 
it  can  be  incised  at  its  lower  extremity,  and  the  discharges  allowed  to  escai>e 
over  the  lower  surfaces,  which  are  kept  open  by  the  use  of  the  bougies;  or 
the  coccyx  can  Ik?  removed »  os  recommended  hv  Verneuii,  and  the  extrem- 
ity of  the  bowel  drawn  through  Hie  ga|*  and 
united  to  the  iuteguiucnt  as  Ix'fore. 

The  Remarlcs.—Thv  usual  distance  be- 
tween the  pouch  and  the  perina'um  is  a!jont 
two  inches,  and  tlie  site  enn  he  well  loeated  by 
the  occasional  introduelion  of  the  hypodermie 
syringe.  Fatal  eellulitts  may  follow  the  dis- 
Feetion  directly  or  from  the  efforts  to  main- 
tain the  patency, of  the  new  canal  (Fig.  1373), 

Fistula  in  Ano,— A  fistula  here/ as  else- 
where, is  a  sinus,  which  in  this  case  leads  into 
the  cavity  of  an  abscess  located  near  to  the 
rt*etum*  It  may  he  either  com]dete  or  incom- 
plete: if  of  the  latter  variety,  it  may  Ik*  an  in- 
coin[di'le  internal  or  external  fistula  (Fig. 
1*^5).  Tile  complete  form  (b)  is  the  more 
frefpient.  In  either  variety  the  openings  are 
usually  situated  within  an  inch  or  less  of  the 
anus.  These  fistubi-  are  of  devious  shapes  and  of  varying  extent,  the  horse- 
shoe variety  (page  11*^0)  often  being  very  perplexing. 

Th&  Anatomical  Points. — A  fibroaponewrotic  layer  extending  around 
the  whole  circumference  of  the  bowel  separates  the  internal  from 
the  external  sfdiineter.  Above,  this  layer  is  continuous  with  the  reeto- 
vesical  fascia.  On  its  outer  surface,  at  the  upjier  limit  of  the  ana!  canal,  it 
receives  laterally  and  posteriorly  fibers  of  insertion  from  tlie  levattjr  ani,  and 
on  its  inner  surface  it  receives  the  terminal  fitnTs  of  the  longitudinal  eoat  tif 
the  rectum.    This  layer  is  of  importance  in  determining  the  course  of  pus 


Flo.  1375, — a.  Anus,  r,  Rec- 
tuni.  b.  Conipk'lc»  fi^tijla. 
r.  Inconjpli't^?  intenml  fis- 
tula, tf.  Incomplete  exter- 
nal ti8tula. 
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extravasation.  Iji  [M>slrrior  horstshoo  Jl-tuia  llu'  elmnnd  of  ccniinmnicatioii 
hi^twwn  thu  lakTiil  tracts  h  IneatiMl  in  tlu'  lil)ro-t't'llular  iiiliTval  lictwec^n  the 
posterior  Jiliers  of  the  external  sphincter  and  the  levator  ani.  Tlie  external 
sphineter  rea-ives  anteriorly  and  Uiterally  bnmehes  from  the  internal  pudie 
nerves  arisiiii^  from  the  third  and  fourtli  saeral  roots,  and  posteriorly 
l)ratielir,s  from  tlie  fourth  saerul  nerves.  These  latter  braneheii  enter  the 
posterior  portion  of  the  external  sphineter  on  either  side  near  the  median 
line,  m  that  Goodsall  and  Miles  advise  never  dividing  the  external  sphincter 
near  the  median  line  posteriorly  for  fear  of  cutting  the  nerves,  bnt  instead 
at  the  middle  of  tlie  ]wstero*hiteral  quadrant  of  the  anus.  The  nerve  sup- 
ply of  the  internal  spliineter  is  from  the  synipatlietie  system. 

The  Examination  for  the  Detection  of  a  Fistulotts  Opening,- — Evacuate 
the  bowel  by  a  cathartic  and  an  enema :  place  the  patient  on  the  biek  or 
side,  and  introduce  the  well-oiled  index  finger  of  the  hand  corresponding  to 
the  side  of  the  patient  presenting  the  exturn^xl  opening  into  the  rectunj 
The  careful  movement  of  tlie  end  of  the  ftnger  over  the  mucous  membrane 
will  often  detect  a  nipple-like  projection  indicating  the  internal  opening. 
If  a  ffexihie  prolie  l>e  introdnct^d  through  the  external  opening,  it  can.  with 
a  little  care,  be  carried  into  the  lumen  of  the  rectum.  Sometimes,  however, 
the  end  of  the  probe  will  he  felt  separated  fr«*m  the  finder  hy  only  the  thin 
mucous  lining  of  the  gnt ;  this  may  1h'  due  to  tlie 
inability  to  find  the  internal  opening  or  to  its  non- 


Fio.  137B. — Fistula  in  aim  with  dunl 
ojHjnings  (F»  E). 


Fio.  1377. — Fistula  in  ano  unth  ex- 
tf^ris^ive  undi»niiiniii#^  of  mucous 
menihriiiie  U). 


existence.  If  present,  the  internal  opiening  should  he  found  ;  if  absent,  in  tho 
case  of  a  guperfieial  fistula,  the  thin  wall  may  1m^  ixrf orated  hy  the  instru- 
ment, thus  producing  a  complete  one.  It  not  infreipienlly  haj>pims  that 
more  than  one  o[icning  ( F,  E)  corHmunieates  with  the  seal  of  the  original 
aliw'egs,  I)  (Fig.  1370),  and  also  thtit  the  mucous  membrane  is  undermine**! 
to  a  considerable  extent  above  a  previously  existing  abscess  (Fig.  1377,  A)* 
The  Remnrks, — It  is  of  importance  to  remember  that  the  introduction 
of  tlie  finger  or  the  prnlx"  often  produces  such  a  degree  of  contraction  of 
the  sphineter  as  to  prevent  the  passage  of  the  prol>c  without  gnuit  ditfieulty 
along  the  sinus  into  the  gut ;  therefore  the  attempt  to  pass  it  should  not  be 
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made  until  the  musciihir  eontraetion  ceases.  It  may  be  advisable  to  [lamlyze 
the  sphinc'tiT  In'  overdistention  before  dividing  the  piniit^;  thifc*  eauj^cs  the 
parts  to  remain  at  res^t,  adding  to  the  eomfi>rt  of  the  patient  and  hasten- 
ing recovery.  It  ean  be  liest  aeei'^mplished  by  inserting  the  thnmbg  or  index 
fingers  straight  side  by  side  and  ^parating  them,  or  by  thi^  use  of  n  speculum 
designed  for  the  purpose  (Fig. 
1370).  Flexing  the  first  joints 
ill  this  procedure  is  liable  to  lac- 


dilating  HptHuil^inu 


FitJ.  L178, — A  manner  of  pnrtiWihv^  the 
sphincter  we  do  not  <'otiiiiicmtl. 

erate  the  mueuus  Uicmbnuie  (Fig.  1378).     A  greater  degri'O  of  distention 
attends  antero-posterJor  streU-hing  than  hUerai  sln^tc  hing. 

The  Operation  T refitment. — Ttift  avccpted  plan  of  treatment — division 
of  tlie  walls  of  the  sinus — ean  be  aetn^implished  by  dirvci  incmon,  l»y  lltpi- 
tiur,  or  by  the  galmtto-canleri/^  The  first  method  is  eonnuonly  employed. 
For  Ihig  purpose  the  bowel  should  be  thoroughly  evaeuateil  by  a  brisk 
cathartie  on  the  day  ])recvding  the  operation,  and  a  light  diet  shonld  follow. 
On  the  day  of  the  operation  the  bowel  should  be  well  eSeansed  by  one  or 


Fio.  i:t.HO,^^r"-ration  for 
fi»tuln  in  tiin\  shiillow 
sin  us.  E  n  d  o  f  ^n  »i  j  v<  h  t  tl  i  - 
reetortumcHl  out  through 
ainm. 


Flo.  1 381,— Operation  for 
Usttjlain  lino,  ilri*|>  sinus. 
End  of  finp^er  m  ron- 
\nvt  with  exfroniity  of 
grf>oved  director. 


Fig,  1382, — Operation  for 
fistnta  in  ano,  Pierp  of 
w  wkI  s\  i  \  mi  I  tiJ  tetl  f  n  r 
finger. 


twi»  eopiouj*  eneniafn,  which  should  have  escaped  before  lite  oporation  is  e<un- 
ineneed. 

The  Opernfion  bf^  Dirrrt  Incmon, — Phiee  the  patient  on  the  hack  and 
give  an  ansestlir'tie:  pass  the  linger  into  the  bowel,  as  before  described;  in- 
troduce a  grooved  director  through  the  sinus  into  the  bowel;  if  the  end  of 
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the  director  can  lie  turned  f>nt  (Fig.  1380),  divide  the  sinus  upon  this 
ins!riini(nit ;  if  not,  pivi^s  its  end  against  tlu^  finger,  and  pass  a  probe- 
pointed  Ijistourv  elon^  the  groove  into  the  bowel,  after  which  the  director 
may  be  withdrawn,  the  point  of  the  bistour}'  pree^sed  against  the  finger  and 


FtG.  i:i8;i— ^  Jpenvtioii  for  fistiilii  in  aiio,     AlHngham'B  din'otor  and  scissors. 

the  sinus  tut  ontwnni  with  tlie  jniiiit  thus  protected  (Fig.  1381).  For  the 
finger  may  be  substituted  a  wooden  director  introduced  into  tlie  bowel, 
by  aid  of  which  division  is  made  (Fig.  1382).  The  scissors  may  be  em- 
ployed instead  of  tlie  knife,  either  with  (Fig.  13S3)  or  witliout  the  grooved 
director.  Either  spliinchr  shoidd  l)e  divided  at  right  angles  with  the 
course  of  Its  fibers  to  avoid  as  far  as  possible  the  danger  of  incontinence  of 
datiis  and  fieees.    When  the  internal  and  oxteruid  o|)ening  of  a  fistula  are 

not  directly  opposite  each 
other,  Tuttle  first  o]TenB 
tlie  tract  laterally,  exter- 
nal to  the  sphincter  until 
the  fibers  can  he  cut  at 
right  angles  (Fig,  13cS4), 
While  each  sinus 
aliouhl  be  opened,  still, 
when  possible  to  avoid  it, 
the  sp!iineter  shoidd  not 
be  divided  at  all ;  and,  at 
all  events,  only  at  one  sit- 
uation at  a  time,  in  order 
that  its  integrity  can  be 
I  lie  better  restored:  when 
praetieable,  a  small  por- 
tion of  the  circular  fibers 
shotdd  be  preserved  with 
the  same  object  in  \\vw. 
A  blind  snbniueons  poucli 
above  the  opening  into 
the  gut  (Fig.  1377,  I)  should  he  laid  freely  open,  best  done  with  a  cautery 
to  eontrol  ba-morrhage,  else  it  will  not  heal.  As  soon  as  the  sinuses  are 
opened,  their  pseudo-membranous  linings  should  l>e  scraped  with  a  seoop 
or  touched  with  a  thermo-cautery,  all  haemorrhage  stopped^  the  cut  packed 


Fi(..  1384. — ^Thp  prop^^r  way  to  Hi  vide  the  sphiuct^^r, 
i,  c%,  tmn.^vei'sflv. 
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with  oakum,  marine  lint,  or  iodoforraized  gauze,  a  T-bandage  applied,  the 
patiPDt  placed  in  hvd  willi  liuibs  extondtMl,  and  morphin  or  npiuin  sjiaringly 
given  to  relii-ve  all  irritation  and  to  produce  passive  constipation  of  the 
bowels.  The  wound  is  dre8se<!  once  or  twiee  daily,  aeeording  to  the  demands 
of  cleanliness,  which  .should  Ik.-  strictly  enforced.  The  food  should  l>e  light, 
and  not  of  a  nature  Hke!y  to  leave  a  residue.  In  three  or  four  days  make 
use  of  a  mild  cathartic  in  conjunction  with  a  copious  enema  to  secure  a  tluid 
movement. 

The  InjectioE  Treatment^ — In  the  case  of  a  complete  fistula  lying  out- 
side of  the  inleriuil  sphhiclcr  Ooodsall  ond  Miles  advise  against  division  of 
the  iuternal  sphincter  for  fear  of  resulting  incontinence,  and  recommend 
instead  the  trial  of  injections  of  nitrate  of  silver,  (JO  grains  to  the  ounce, 
protecting  the  mucous  memhrane  of  the  howel  from  the  action  of  the  caustic 
by  means  of  olive  oil,  and  the  enlargement  of  the  external  opening  for  free 
drainage  of  the  sinus.  They  re|ji»at  the  injections,  if  necessary,  thrtHj  or 
four  times  at  intervals  of  two  or  three  weeks. 

The  Refttfjri*s. — If  the  caustic  injection  is  finally  unsuccessful,  Goodsafl 
and  Miles  still  advise  against  division  of  the  internal  sphincter.     In  our 


Fig.  13S5, — ^The  Pratt  rectal  speculum.  Fig.  138(1 — The  Leotiiird  rectal  speculum. 


e.vperienee  with  this  nif^thod  we  have  been  able  to  cause  closure  of  the  inter- 
nal opening,  thereby  converting  the  complete  into  a  blind  extenial  fistula, 
but  we  have  been  unable  to  completely  close  the  sinus.  A  saturated  salt 
solution  can  be  used  to  neutralize  the  nitrate  of  silver  as  it  enters  the  bowel, 
gupplementing  the  protective  action  of  the  oih 

The  Pfevaufions\ — Ihemorrliage  of  any  importance  is  rarely  seen — 
packing  and  ligature  will  readily  control  it;  concealed  haemorrhage — i.e., 
free  bleeding  into  the  rectum— may  be  troublesome  unless  anticipated  and 
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prevented.     Rapid  healing  of  the  freshly  cut  surfaces  without  repair  of  the 
fistulous  cannl  slioiild  be  prevented,  otherwise  the  orii^inal  eluiraeter  of  the 

aileetiou  will  soon  Ix*  n> 


etored- 
of  tiie 
wound 
amount 


The  separation 
borikTs  of  Ihe 
with  a  small 
of  gauze  or  bv 


Fia  1387, 


-Fistula  in  aiio,  e^iuilaU'ml  htmsc^^hoe  form. 
Line  of  incision. 


frequent  introduction  of 
the  finger  will  prevent 
premature  union  and 
fo,<ter  granulation  of  the 
fistulous  tract.  On  the 
other  hand,  too  frequent 
dressing  or  firm  packing, 
and  walking  about,  may 
ti(  lay  and  even  defeat 
repair  of  the  parts.  The 
devious  coursers  of  fie- 
tula%  iuvolvinrf  ike  ex- 
it'nnil  sphbit'lt'r  otilff^ 
i-hould  he  followed  and 
opened  unless  their 
course  rerpiires  more 
fclian  one  division  of  the 
s]>hineler,  when  rejieat' 
e<]  o|H' rat  ions  at  distinct 
intervals  should  be  per- 
formed rather  Ihan  im- 
peril  thesphineteric  pow- 
tviuilatcnil  horseshoe  form,  er  by  cutting  all  at  a 
>ingle  sitting.  Oblique 
^.  division   of   the   o.xlernal 

^^         ^^^         ^r  Sphincter  maybe  followed 

^^^^^^1^^^  by    partial    incontinence. 

^^K^^^pV  It  is  always  possible  that 

^^^^^g  *^'^'^^  *^  .s^r«^?f  divmon  of 

^      W    \  ^1     '/^<'      internal     sphinttrr 

I   ^L     »  j^^    v.\w^  he  folic  wed  by  some 

\^|^  ^^m       loss    of    control    of    the 

\Zy  ^^^^        bowel,  so  that  when  the 

division  of  this  muscle  is 
eontcTri plated,  the  jMitient 
should  always  be  in- 
formed  beforehand  of 
the  possibility  of  the  oc- 
currence of  the  scqiieK 
The  internal  sphincter  should  likewise  never  tie  rlivided  more  than  once  at  a 
sitting,  and  then  after  a  distinct  interval  of  time.     TuiiU  regards  the 


1388. — Fistula  in  ano, 

Line  of  incision. 


1380.— Fistula    in    uno,  irri-^ular    horseshoe  form. 
Line  of  inrision. 
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resulting  incontinence  following  oixTations  for  fistiilae  to  be  due  generally 
not  to  division  of  the  internal  sphincter,  but  to  oblique  division  of  the  exter- 
nal sphincter,  or  to  complete  division  of  the  same  attended  with  consider- 
able retraction  of  the  divided  ends.  Quenu  and  Ilartmann  recommend 
primary  suture  of  the  divided  sphincter  ends.  A  fistula  in  ano  in  tul}er- 
culosis  often  heals  with  difficulty  and  after  much  delay,  especially  if  asso- 
ciated with  local  turberculosis  or  great  depression  from 
constitutional  involvement.  When  operable,  a  tubercular 
fistula  in  ano  should  either  be  completely  excised  with- 
out slitting  oix?n  the  track  and  the  wound  sutured,  or 
it  should  be  laid  oj)en  by  means  of  the  Paquelin  cautery, 
the  flabby  granulations  scraped  away,  and  tlie  base  cau- 
terized. In  advanced  pulmonary  tuberculosis,  a  radical 
operation  is  contraindicated,  and  drainage  only  should 
be  secured,  the  incision  preferably  made  witli  a  cautery. 
The  Comments. — The  walls  of  fistula?  should  be 
scrajK^d  after  division  to  facilitate  liealing,  and  all  gristly, 
^^  undermined,  and  granulation  tissue   and   complicating 

CI  luvmorrhoids  removed.     The  detwtion  of  a  communica- 

M  tion  within  is  often  difficult  and  even  impossible  except 

j|^  with  the  use  of  injections.    The  injection  of  milk,  perox- 

A  ide  of  hydrogen,  or  of  a  weak  solution  of  iodine  witli 


Fig.  1391. — C)i)oration  for  fistulu  in  ano.     The  probe  aa 
elastic  ligature  carrier. 


Fi(}.  1390.— Ailing- 
ham's  rublKjr  liga- 
ture carrier. 


starched  gauze  in  the  rectum,  will  reveal  the  slightest 
eonnininieation  with  the  bowel,  unless  the  opening  within 
is  closed  by  needless  pressure.  One  of  the  various  forms 
of  rectal  specula*  may  be  of  service  in  locating  the  open- 
ing (Figs.  l;5sr)  and  13S()).  Fistula*  vary  much  in 
their  extent  and  relation  to  the  gut.  The  horseshoe  (Fig. 
1387)  variety  has  an  o|)ening  witliin  and  one  at  either  side  of  the  anus 
without,  a  sinus  communicatiim  existing  between  the  outer  openings,  and 
i)oth  communicating  with  the  inner  one.  The  int(Tnal  sinus  sliould  l)e  slit 
up  by  an  incision  eitlier  in  tlie  posterior  mcMJian  line  (Fig.  138S)  or  at  right 
angles  to  the  spliineter  fibers  {  Fig.  F^SD).  The  curved  sinns  i>  then  divided 
in  either  direction  to  the  openings  williout  involvement  nf  ilu'  gut.  (hily  one 
division  into  the  gut  should  be  made,  uidess  more  than  one  opening  be 
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present  theiT,  and  the  openings  Ijc  iiiik'|RiKli'ni  nf  vnvU  other.  The  second 
divisio?!  slioyhJ  Uv  nuide  after  an  interval  of  time  has  inttTveneLL 

Goofhidl  and  Miles  reecmunend  rmiking  the  eut  into  the  bowel  dividing 
Ihe  t^phineters,  if  nect*8sary,  some  time  subseiiuent  to  incising  the  lateral 
liniTowings  outside  the  bowt^.  They  reason  that  if  tlK?  internal  openint^j  is 
small  it  may  close  follovvinjpf  simple  draimige  of  the  lateral  bnrrowings. 
If,  on  the  other  hand,  the  truck  into  the  bowel  dws  not  close,  they  advise 
dividing  it  after  the  wound  from  the  incision  outs^ide  the  bowel  has  nearly 
healed. 

Direct  Incmon  with  (losure  (B,  Smith).— If  the  extent  of  the  sinus 
will  y>ermit  it,  the  entire  traek  should  be  removed  by  dis!?eetion  and  the 
resulting  wound  clostni  by  eatgnt  sutures  carried  deep  enough  to  bring  the 
walls  of  the  wound  in  contact  with  each  other.  The  deep  tissues  should 
be  bnui^dit  together  by  a  row  of  plain  or  of  chromicized  catgut  sutures,  the 
fudges  of  llie  muccms  nu^mbrane  with  ]>Iain  catgut  sewed  on  the  inside  of  the 
bowcL  and  the  skin  edges  with  silkworm  gut.  In  this  manner  union  by  first 
intention  may  be  secured,  thus  shortening  the  period  of  recovery,  and  ob\H- 
ating  all  danger  of  fa\*al  incontinence  dei)endent  upon  the  incomjilete  elofi- 
ure,  which  sometimes  occurs  when  the  cut  is  deep  and  is  permitted  to  ht^al 
from  the  bottom.  If,  however,  there  In?  a  cavity  remaining  at  the  upper  end 
of  the  sinus,  or  if  any  portion  of  the  tistula  be  not  dissected  out,  the  reniv- 
ery  by  rapid  healing  will  he  retarded  if  not  entirely  prevented.  The  author 
has  carried  into  etTect  the  iirojKisition  of  prompt  closure  of  the  wound  by 
sewing  in  repeated  instaDccs,  and  usually  with  success.  In  no  instanw  has 
harm  ever  followed  Ihe  attempt.  Groat  care  should  l>e  exercised  to  sceiire 
fluid  movements  at  first  to  prevent  undue  strain  on  the  lines  of  suture. 

The  Trmtmeni  tiy  Ligature. — -The  elastic  ligature  is  the  only  form 
worthy  of  consideration.  The  ligature  consists  of  a  rubber  cord  about  one 
tenth  of  an  inch  in  diameter.  The  cord  is  carried  through  the  sinus  into 
the  gut  by  a  special  instrument  (Fig.  131*0),  or  by  a  long,  large*eyed  silver 
proljet  so  diverted  as  to  escajje  at  the  anus  (Fig.  1391 ),  the  inner  extremity 
drawn  out  through  the  anus  and  the  ends  tied  tirndy  together,  after  any 
integimient  which  might  be  included  in  its  grasp  has  been  first  dividetl,  to 
prevent  the  pain  and  delay  incident  to  the  division  of  its  peculiar  structure 
by  the  eonstrieting  agent.  The  probe  and  a  strong  silk  thread  admirably 
meet  the  requirements,  as  the  latter,  after  Ix^ing  passed  throngli  the  simis, 
may  easily  draw  the  rublw^r  cord  attached  to  it  into  position.  It  is  some- 
times ditlicult  to  tie  a  knot  securely  in  the  rubber  cord.  Still,  this  can  l>e 
accomplished  easily  by  tying  the  first  half  of  the  knot  over  a  silk  ligature 
[daeed  at  right  angles  (o  the  course  of  the  elastic  one,  and  then  tying  the 
silk  ligature  firmly  around  the  half  knot.  This  holds  the  elastic  eord 
securely  while  the  knot  of  the  rubber  cord  is  completed.  The  elastic  liga- 
ture will  cut  its  way  through  in  six  or  eight  days. 

This  niethofl  possesses  gome  advantages  over  that  of  incision,  among 
which  may  be  noted  that,  in  simple  cases,  little  or  no  pain  is  inflicted,  and 
the  patient  can  walk  wilhout  any  especial  danger. 

Timid  patients  refusing  Ihe  use  of  the  knife  will  often  submit  to  the 
employment  of  the  elastic  ligature.     The  cure  by  ligature  is  not  attended 
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witli  l)lecdin^^  whirh  is  nil  iidvantage  wlit-n  vessL4s  of  unusual  size  may  be 
iiii|>licritrd,  or  wJu'ii  an  nndiir  ttndenfv  to  lui*iiH>iThafre  exists.  Jt  van  be 
f^niplovc'd  in  all  eases  where  but  a  Hinji:le  mm^  txisls;  if,  however,  a  s^eeond 
be  present*  the  result  must  be  of  necessity  unsatisfactorVj  as  its  empbytnent 
then  involves  a  repetition  of  the  operation  or  the  use  of  the  knife. 

The  gahmno-vauiery  (Fig.  101^  vol.  i)  is  eniiiloyed  for  laying  open  a 
tubercular  iistula  (page  llsl),  and  when  danger  of  haMuorrhage  is  appre- 
hendt^d,  as  in  openiJig  a  submucous  traek. 

The  Results, — The  death  rate  is  diHuult  to  estimate,  because  of  the 
comparative  inuoeenee,  but  at  the  worst  it  forms  no  sign ifk ant  product  of 
the  procedure.  However,  certain  sequels  of  the  o|H^ratioii  are  of  special 
significance. 

The  Important  sequels  of  opt'mliott  for  /htnia  hi  ano  are  iucontinenoe 
of  fa^c<?s  an<l  gus,  and  prolapse  of  tlie  niueous  membrane  and  possibly  of  the 
bowel  as  well.  Various  reasons  are  assigned  for  the  condition  that  jiermits 
of  their  oeeurrenci^.    Females  are  more  subject  to  incontinence  than  males. 


r,  ■  M 


fr^t 


Fio,  1392,— Plaint ir  operation  for  cure  of       Fto.  1393. — Plastic  operatiftn  ht  <njre  of 
ineoiitiiieact*  of  fifcen,  unilateral.  inconlinerice  of  ureea,  bilateral. 

liefwated,  oblujne,  and  high  division  of  the  sphincter  and  division  at  the 
junction  with  the  sphincter  vagiitje  should  be  avoided  if  possible  Ijecause  of 
tiieir  liability  to  eanse  incontinence.  Often  after  ordinary  operations  sev- 
eral weeks  are  required  before  complete  control  of  tlie  sphincter  is  secured. 
Irrespective  of  the  cause,  the  sequels  are  best  obviated  by  a  limited  impair- 
ment of  the  sphincter^  and  close  union  and  prompt  liealiDg  of  tlie  divided 
ends  at  the  lime  ol  operation.  Two  method.K  of  cure  arc  recomuiendeil :  1, 
rl»e  employment  of  plastic  repair;  2,  the  use  of  the  actual  cautery.  In  the 
former  method  a  V-sha)xni  incision  is  made  with  the  apex  outw^ard  and  with 
the  h'nes  of  incision  so  dinx^cd  as  to  expose  the  divided  ends  of  the  spliincter 
(Figs.  13!*2  and  131)3),  which  are  then  freshened  and  drawn  together  by 
ineang  of  sutures  passed  deeply  and  retained  in  place  during  healing  of  the 
wound.    The  anal  mucous  membrane  at  the  base  of  the  triangle  should  not 
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bo  divided,  as  it  serves  to  protect  the  severed  tissues  from  infection.  Espe- 
cially is  this  true  if  the  membrane  be  separated  from  the  subjacent  tissues 
and  drawn  down  and  stitched  to  the  anal  border  at  the  seat  of  repair  of  the 


Fio.  1394. — Operation  by  cauterization  for  cure  of  incontinence  of  fspces. 

sphincter.  T utile  reverses  the  incisions  {a)  thus  bringing  directly  together 
the  divided  ends.  Vertical  subcutaneous  division  of  the  inner  fibers  of  the 
sphincter,  at  a  little  distance  from  either  side  of  the  line  of  union  of  the 
divided  ends,  will  sometimes  aid  the  final  repair,  by  lessening  the  tension  of 
the  inner  and  shorter  sphincteric   libers.     The  secondary  divisions  heal 


O 


ABC 

Vui.  1395. — The  operation  of  repairing  the  sphincter  ano,  Robson's  method. 

])r()inj)tly.  Mnj/o  Hohson  *  has  pcrfornu'il  auoplasty  for  incontinenct^  of 
fau-fs  due  to  n-laxiMl  or  paralyzed  sphincter  ani  as  follows:  With  the 
patient  in  the  lithotomy  position  make  a  semilunar  ineision  at  the  junction 
of  tin*  skin  and  mucous  membrane  annind  tlie  anterior  half  of  the  anus  (Fig. 


*  Tlu'  PrMctitioiKT,  wii,  Fcl^ruary,  1903,  ]).  17.'). 


OPERATIONS  ON  THE  ANUS  AND  KECTUM.  1185 

1395,  A),  and  deepen  it  about  one  fourth  to  half  an  inch;  separate  the  upper 
and  lower  margins  by  drawing  them  apart  with  forceps  so  as  to  make  the 
semilunar  slit  into  a  lozenge-shaped  cavity  (Fig.  1395,  C) ;  close  this  cav- 
ity by  bringing  the  sides  together  with  buried  catgut  sutures,  and  the  skin 
with  silkworm-gut  sutures  (Fig.  1395,  B).  The  wound  is  entirely  exter- 
nal to  the  bowel.  The  operation  diminishes  the  size  of  the  anus  and  re- 
stores the  power  of  the  sphincter  muscle.  Robson  says  "  the  operation 
probably  acts  in  one  or  both  of  two  ways:  (a)  by  shortening  the  sphincter 
muscle,  thus  enabling  it  to  grip  the  anal  orifice;  or  (b)  by  bringing 
together  the  torn  ends  of  the  muscle.'' 

In  the  latter  method,  deep,  outward  radiating  divisions  are  made  with 
actual  cautery,  with  or  without  linear  cauterization  of  the  mucous  mem- 
brane of  the  lower  end  of  the  rectum,  at  points  corresponding  to  the  inner 
extremities  of  the  radiating  incisions  (Fig.  1394).  The  radiating  burns 
extend  from  within  the  anus  outward  for  an  inch,  down  to  the  sphinc- 
ter. In  any  method  of  repair  the  anus  and  rectum  should  be  kept  as  quiet 
as  possible,  and  perfect  cleanliness  enforced.  The  many  details  of  the 
technique  of  repair  will  be  found  only  in  treatises  devoted  especially  to 
rectal  disease. 

HsBmorrlloids. — A  varicose  condition  of  the  ano-rectal  veins  is  a  fre- 
quent affection,  to  which  the  term  haemorrhoids  or  piles  is  applied.  Two 
distinct  varieties  of  haemorrhoids  are  recognized — external  and  internal 
haemorrhoids.  A  combination  of  the  two — intero-extemal — is  not  infre- 
quently seen.  The  external  are  located  without  the  bowel  and  are  inti- 
mately connected  with  the  anal  border.  The  internal  are  located  within 
the  bowel  and  are  not  seen  externally  except  when  prolapsed.  In  either  situ- 
ation the  growths  vary  in  shape,  size,  and  extent  of  attachment.  External 
piles  are  usually  globular,  with  a  sessile  or  pedunculated  base,  and  an  inner 
mucous  and  outer  cutaneous  surface.  Internal  piles  may  be  either  peduncu- 
lated, sessile,  columnar,  etc.,  shaped  according  to  the  degree  and  extent  of 
the  dilatation.  Prolapsus  ani  (Fig.  1415)  sometimes  attends  the  haemor- 
rhoids. 

The  Anatomical  Points. — The  lining  membrane  of  the  anal  canal  com- 
prises a  narrow  zone  of  stratified  epithelium  three  to  nine  millimeters  (.12 
to  .35  inch)  wide,  which  is  transitional  between  skin  and  mucosa,  called  the 
pecten,  the  structure  of  which  has  b(.»en  described  by  Stroud.*  The  nerve 
supply  of  the  pecten  is  from  the  third  and  fourth  sacral  roots  which  gives 
to  this  area  a  special  tactile  sense  to  warn,  when  necessary,  the  voluntary 
sphincter,  which  is  also  supplied  by  branches  from  the  third  and  fourth 
sacral  roots,  to  contract.  Therefore  it  is  unadvisable  in  the  removal  of 
haemorrhoids  to  take  off  any  more  of  the  pecten  than  is  necessary.  The 
lining  of  the  anal  canal  above  the  pecten  is  mucous  membrane  which  is 
arranged  in  longitudinal  folds,  five  to  seven  in  number,  kno\vn  as  the  col- 
umns of  Morga<rni.  The  superior  ha^morrhoidal  veins  are  the  ones  chiefly 
concerned  in  the  formation  of  liaMnorrhoids.  Their  course  is  longitudinal 
along  the  bowel,  and  they  contain  no  valves,  so  that  they  are  prone  to  con- 


*  Annals  of  Surgery,  xxiv,  p.  2,  1896. 
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gest,  (jufna  iiiul  Ilaiimtuin  tleiscribe  thein  as  arising  from  a  ^ubmuco-cula- 
ncMuis  |>Iexns  bunealli  tht^  valvt'S  of  Mdrgagiu  ami  ihvn  forming  venules 
which  ramify  in  the  coiuums  of  Morgagiii,  whence  they  converge  to  form 
ten  or  twelve  trunks  which  remain  in  the  submucous  tissue  until  eight  to 
ten  centimeters  (HJ  to  3.!)  inclie?^)  from  the  anus.  These  trunks  ttien  pieree 
the  fuu.^eular  ei>at  of  the  roetum  and  converge  toward  its  posterior  aspect, 
uniting  as  they  go,  until  they  form  a  single  trunk  which  enters  into  the 
inferior  mesenteric  vein,  thus  joining  the  portal  circulation.  The  miiltlle 
anO  inferior  hicmorrhoidal  veins  enter  the  caval  circulation.  They  are  pn»- 
vided  with  valves  and  arnistouios^*  freely  with  the  branches  of  the  su]ierior 
ha-uiorrhoidal  vein.  The  venules  ramifying  in  the  columns  of  Morgagni, 
uheu  (hey  become  varicose,  form  internal  haemorrhoids.  They  lie  imbedded 
in  loose  counc^etive  tissue  and  can  lie  readily  raised  away  from  the  internal 
sphijiclcr,  which  should  be  done  in  the  removal  of  hieuiorrhyids.  The 
veins  at  the  anal  margin  arc  anastomotic  vessels  connecting  the  suj>erior 
hiKUiorrhoidal  veins  in  the  columns  of  Morgagni  with  the  inferior  luemor- 
rhoithil  gystein  of  veins.  They  are  the  vessels  concerned  in  the  formation  of 
external  luemorrhoids.  The  terminal  brandies  of  the  superior  luemorrhoidal 
artery  enter  the  columns  of  Morgagni  longitudinally,  parallel  with  the 
veins,  and  arc  of  importance  in  the  removal  of  internal  hccuiorrhoids. 

The  preimraiunj  Irmimntt  consists  in  securing  a  free  evacuation  of  the 
bowels  twenty- four  or  thirty-six  hours  before  operation,  followed  by  a 
sutlicient  numlier  of  enemata  to  thoroughly  empty  the  bowcL  Care  should 
be  taken  to  eliminate  from  the  rectum  any  retained  faves  or  lluitl  injection, 
so  as  to  avoid  the  un))lcasant  catastrophe  and  wound  infection  that  might 
happen  from  an  unanticipated  discharge  during  operation. 

Various  operatite  meihtHlH  of  trvdifneiti  have  been  devised  for  cure  of 
ha'morrlioids,  t!ic  most  important  *d  which  are  by:  a,  incision;  6»  excision; 
c,  ligature  with  excision;  d,  MitehelFs  by  clamp  and  suture;  e,  clamp  and 
cautery  ;  and  /,  injection. 

The  Incision  Method, — Incision  is  employed  in  the  treatment  of  recent 
inflamed  and  <lislendcd  lucmurrhuids.  Alter  thorough  cleansing  of  tlie 
parts  place  the  patient  on  the  side,  with  the  thighs  Hexed  on  the  abdomen 
and  the  nates  separated ;  seize  the  tumor  betwtM.m  the  thumb  and  finger 
and  slit  it  open  from  within  outward  in  the  direction  of  the  radiating  folds 
of  tile  anus  with  a  sharp-pointed  curved  bistoury ;  turn  out  the  clot,  cleanse 
the  wound,  and  pack  it  gently  with  iodoform  gauze,  to  exclude  infection 
and  prcvcjit  prenuiture  union.  Under  tlie  influence  of  a  daily  dressing  and 
ijuiet,  a  rapid  ami  safe  cure  ensues. 

The  Excision  Methods.— Excision  alone  is  employed  in  the  removal  of 
quiescent  luemorrhoids,  and,  condiined  with  ligature,  is  practiced  in  the 
rcTuoval  of  both  limited  and  extended  luemorrhoidal  growths.  The  integii- 
mentary  tabs — the  sequel  of  external  piles — can  be  cut  off  directly,  on  a 
Une  with  the  surface  to  which  they  are  attached,  with  scissors.  The  little 
lucmorrhagc  that  follows  is  easily  eontrolled  and  healing  facilitated  by  clns* 
ing  the  cut  surfac^e  with  a  suture  or  two  of  fine  catgut.  Not  infrequently, 
however,  in  this  class  of  cas<^s  the  hamiorr holds  become  distended  again  witli 
blood,  very  oedematous,  exceedingly  painful,  and  in  rare  instances  gangre- 
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nous.  They  are  then  readily  removed  by  ligature  and  excision,  or  clamp 
and  cautery. 

Allingham's  Method  {Longitudinal  Excision  and  Ligature). — Give  an 
anaesthetic,  place  the  patient  on  the  back  with  the  buttocks  near  the  edge  of 
the  table,  thighs  flexed  and  separated  with  the  Clover's  crutch  and  nates 
drawn  apart.  Dilate  the  sphincter  completely ;  expose  the  lower  three  inches 
of  the  bowel  with  a  speculum;  seize  the  lower  end  of  each  haemorrhoid  in 
turn  with  forceps,  draw  it  downward,  and  with  a  pair  of  strong  scissors  sep- 
arate it  from  the  underlying  tissues  in  the  long  axis  of  the  bowel  by  cut- 
ting and  dissecting  from  the  muco-cutaneous  junction  upward  to  the  apex 
of  the  pile,  at  which  point  it  is  tied  with  a  strong  silk  or  catgut  ligature 
and  removed. 

The  Remarks. — The  point  grasped  by  the  ligature  is  an  "  isthmus  of 
vessels  and  mucous  membrane."  The  normal  direction  of  the  vessels  ren- 
ders the  separation  easy  and  comparatively  bloodless  unless  the  vessels  be 
divided.  Loose  perianal  skin  is  snipped  off,  care  being  taken  not  to  re- 
move too  much,  and  the  cuts  closed  in  with  fine  catgut  sutures.  On  numer- 
ous occasions  the  writer  has  closed  with  fine  catgut  the  furrows  in  the 
mucous  membrane  resulting  from  the  removal  of  the  haemorrhoids.  Inter- 
nal piles  having  a  distinctly  columnar  outline  are  the  ones  best  fitted  for 
this  method  of  treatment. 

Whitehead's  Method  (Circular  Excision  and  Ligature). — Whitehead's 
method  of  operation  consists  in  excision  of  the  pile-bearing  tract.  Place 
the  patient  in  the  lithotomy  position,  using  Clover's  crutch  (Fig.  1598); 
dilate  the  sphincters  fully;  divide  carefully  the  mucous  membrane  around 
the  anal  opening  at  its  junction  with  the  integument;  with  forceps  and 
scissors  expose  the  inner  border  of  the  external  and  the  beginning  of  the 
internal  sphincter;  separate  the  attached  membrane  and  the  associated 
haemorrhoids  from  these  muscles  and  the  subcutaneous  tissue  by  rapid  blunt 
dissection,  and  occasional  division  of  restraining  bands,  and  draw  it  down- 
ward below  the  anus;  sever  the  nmcous  membrane  above  the  haemorrhoids 
in  successive  parts,  and  sew  them  at  once  to  the  corresponding  portions  of 
the  anal  margin  of  the  integument  with  silk ;  dust  the  parts  with  iodoform 
and  place  the  patient  in  bed. 

The  Precautions. — Care  should  be  taken  to  divide  the  mucous  "mem- 
brane at  its  junction  with  the  integument,  as  failure  in  this  respect  is  often 
followed  by  annoying  scijuels.  The  flaps  should  be  cut  with  great  care,  and 
only  the  excess  of  tissue  beyond  that  recjuisite  to  easily  cover  the  raw  sur- 
face without  tension  removed,  as  n^traetion  of  the  mucous  cuff  would  leave 
an  annular  surface  to  lieal  by  granulation  with  resulting  subsequent  stric- 
ture of  the  anal  opening. 

The  Comwents. — The  s|)hincteric  borders  should  be  carefully  deter- 
mined, and  the  decjHT  tissues  cautiously  separated  to  prevent  ha'morrhage. 
The  separation  should  extend  above  the  affected  area — an  inch  or  two — so 
as  to  facilitate  downward  displacement  and  ready  union  of  the  healthy  bor- 
der of  the  mucous  niendirane  with  tlie  int(\Lninientary  margin  without  dan- 
ger of  undue  subsequent  traction.  The  bleeding  of  the  operation  is 
attendant    mainly   on   division   of   the   mucous   membrane,   and    although 
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hook,  lift  up  and  sever  the  haemorrhoid,  tightening  the  ligature  at  the  time. 
Finally,  tie  securely,  thus  converting  the  haemorrhoidal  site  into  a  simple 
incised  wound  with  securely  apposed  borders  (Fig.  1396). 

An  Old  Method. — Seize  the  pile  with  forceps,  incise  the  skin  close  to 
the  base  if  the  pile  be  of  the  intero-external  variety,  transfix  the  tumor 
with  a  needle  bearing  a  double  ligature;  interlock  the  ligatures,  tie  the  tis- 
sues firmly  in'halves,  and  cut  off  the  strangulated  growths.  This  is  a  rapid 
and  safe  method  when  conducted  with  due  aseptic  regard.  The  loss  of 
blood  is  slight,  and  for  these  reasons  the  practice  is  indicated  in  feeble  and 
aged  patients  affected  with  large  and  well-formed  piles. 

The  Remarks. — In  this  method,  as  in  others  of  like  nature,  the  too  free 
removal  of  mucous  membrane  is  likely  to  be  followed  by  narrowing  of  the 
anal  orifice.  The  sequel  can  be  prevented  by  leaving  between  the  respective 
ligatures  independent  areas  of  mucous  membrane.  The  contraction  attend- 
ing the  cure  of  the  large  will  remedy  the  small,  untied  haemorrhoids.  If 
too  large  for  spontaneous  cure,  they  may  be  punctured  with  the  heated 
point  of  a  Paquelin  cautery  without  causing  objectionable  contraction  of 
the  mucous  membrane.  Instead  of  transfixing  the  pile,  it  can  be  surrounded 
and  strangulated  by  a  single  heavy  ligature,  preferably  silk. 

Coates's  Method. — Seize  the  pile  with  forceps  and  draw  it  down,  and 
apply  to  the  pedicle  a  long,  narrow  clamp ;  pass  beneath  the  clamp  a  proper 
number  of  sutures  of  fine  catgut;  excise  the  pile,  loosen  the  clamp,  check 
bleeding,  remove  the  clamp  and  tie  the  sutures  tightly. 

Mitchell's  Method. — Clamp  the  pile  in  a  long  narrow-bladed  forceps 
(Fig.  1397),  cut  away  the  clamped-off  portion  with  scissors,  insert  a  catgut 
suture,  hardened  in  formalin,  immediately  above  the  clamp  with  a  curved 
needle,  and  tie  the  free  end  (Fig.  1398) ;  with  the  threaded  end  make  a 
continuous  suture,  passing  around  the  clamp  and  through  the  stump  (Fig. 
1399) ;  withdraw  the  clamp  and  tighten  the  suture,  avoiding  puckering  of 
the  line  of  union  (Fig.  1400). 

The  Remarks. — The  portion  of  the  suture  which  is  tied  first  above  the 
clamp  must  be  passed  deeply  down  to  the  internal  sphincter,  so  as  to  in- 
clude in  its  grasp  the  main  vessels,  or  haemorrhage  will  not  be  controlled. 
The  advantages  of  this  method  are  its  rapidity;  there  is  no  loss  of  blood; 
the  suture  is  an  efficient  haemostatic,  and  there  is  no  danger  of  subsequent 
haemorrhage:  no  raw  surface  is  left,  and,  as  a  rule,  patients  are  up  at  the 
end  of  a  week. 

The  Clamp  and  Cautery  Method  (Cusack). — The  method  by  clamp  and 
cautery  is  strongly  advised  by  many  eminent  surgeons,  and  surely  the 
promptness  and  efficiency  of  the  practice  can  be  highly  commended. 

The  Operation. — With  the  patient  under  an  anaesthetic,  in  the  lithot- 
omy position  and  with  the  sphincter  dilated,  seize  the  tumor  with  the  for- 
ceps, and  draw  it  from  the  anus  or  expose  it  with  a  speculum;  divide  the 
cutaneous  surface,  if  present,  with  blunt-pointed  scissors  or  a  knife;  apply 
the  clamp  (Fig.  13T4,  q)  to  the  base  of  the  tumor  in  the  long  axis  of  the 
gut,  including  the  cutaneous  sulcus  if  ])resent,  and  screw  the  blades  firmly 
together;  cut  away  the  tumor  with  scissors  and  cauterize  the  stump  delib- 
erately with  red  heat  (Pa([uelin  cautery)  ;  loosen  the  clamp,  and,  if  bleed- 
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ing  occur,  close  it  and  cauterize  again.     The  tumors  are  thus  treated  one 
by  one  until  all  are  removed. 

The  Remarks, — Tut  tie  has  pointed  out  in  this  operation  the  impor- 
tance of  leaving  an  interval  of  uninjured  tissue,  about  an  eighth  of  an  inch 


Fio.  1397. — Clamping  the  pile, 
Mitchell's  method. 


Fig.  1398. — Pile  cut  away.     Sewing  begun, 
Mitchell's  method. 


1390. — The  sowing  completed, 
Mitchcirs  inothod. 


Ftq.  1400. — The  operation  completed, 
MitchcH's  method. 


in  widtli,  ])etween  tlio  site  of  crushin^r  and  tliat  of  cauterization.     By  this 
moans  the  crushing  and  the  cauterization  together  furnish  a  twofold  haem- 


OPERATIONS  ON  THE  ANUS  AND  RECTUM.  1191 

ostatic  action  on  the  divided  tissues.  Should  the  stump,  on  the  other  hand, 
lie  burned  even  with  the  clamp  and  down  between  its  blades,  the  line  of 
crushing  would  be  destroyed  and  hseraorrhage  would  likely  result.  Tuttle 
applies  the  clamp  with  the  heel  of  the  instrument  at  the  upper  portion  of 
the  tumor  where  the  large  vessels  of  entrance  and  exit  are  situated,  since 
at  the  heel  the  blades  close  first,  and  therefore  the  greatest  amount  of 
pressure  can  be  exerted  there.  The  choice  of  a  haemorrhoidal  clamp  is 
important.  The  proper  instrument  should  be  one  in  which  the  tongue  of 
one  blade  does  not  completely  fill  the  groove  of  the  other,  and  in  which  the 
edges  of  the  tongue  and  groove  are  not  too  sharp.  The  reverse  of  either 
of  these  conditions,  tends  to  cut  the  pile  with  resulting  hemorrhage,  rather 
than  to  crush  it.  The  original  model  of  Kelsey's  clamp  fills  these  condi- 
tions. The  tissues  should  be  slowly  and  thoroughly  charred,  otherwise 
haemorrhage  will  take  place.  If  the  growths  be  large  the  clamp  should  not 
grasp  the  tissue  quite  down  to  the  anal  junction  for  fear  of  causing  subse- 
quent contraction.  However,  in  cases  with  relaxed  sphincter  this  precau- 
tion is  not  of  so  much  importance.  Care  should  be  exercised  not  to  bum 
the  integument,  as  such  injuries  are  very  troublesome. 

The  Results. — This  operation  is  quickly  performed  and  the  results  are 
very  satisfactory.  Caution  is  needed  to  note  the  entire  absence  of  bleed- 
ing before  the  patient  is  removed  to  bed,  as  much  blood  may  accumulate 
in  the  bowel  without  the  least  escape  from  the  anus. 

Injection. — The  injection  of  carbolic  acid  and  of  astringent  agents, 
together  with  the  application  of  caustics,  are  not  entitled  to  the  dignity  of 
rank  sometimes  accorded  to  them.  The  occasional  severe  inflammatory 
reaction,  often  followed  by  abscesses  and  gangrene,  and  the  fickleness  of 
cure  unfit  these  measures  for  trustworthy  station  with  the  methods  of  cure. 

The  Oeneral  Remarks. — Internal  haemorrhoids  associated  with  cirrhosis 
of  the  liver  should  not  be  removed,  since  they  then  furnish  a  channel  of 
collateral  circulation  for  the  portal  blood.  If  they  are  removed  under 
these  circumstances,  ascites  is  liable  to  result.  In  instances  of  excision  or 
ligature  of  haemorrhoids  having  a  cutaneous  surface,  the  cutaneous  sur- 
face should  be  divided  in  the  line  of  the  proposed  constriction  with  a 
knife  or  blunt-pointed  scissors — the  latter  being  the  better — before  tying  is 
attempted.  If  this  be  not  done,  the  degree  of  pain  incident  to  tying  in  of 
the  skin  will  be  severe  and  quite  persistent. 

In  those  cases  characterized  by  a  rosette  arrangement  of  the  haemor- 
rhoids completely  around  the  bowel  within  the  anus,  the  circular  mass 
should  be  divided  into  five  or  six  segments  and  separately  ligatured.  The 
segmentation  can  bi^  executed  by  means  of  a  grooved  director  through  a 
small  incision  in  the  mucous  membrane  made  at  either  side  of  the  pile,  or 
by  direct  incision,  or  transfixion  with  a  needle  armed  with  a  ligature. 
When  properly  isolated  the  segments  are  tied  separately  with  silk  or  chrom- 
icized  catgut. 

The  transfixion  and  tying  of  hannorrhoidal  growths  is  regarded  by 
many  as  inii)ro|)er  practice.  It  is  claimed  that  a  needless  amount  of  tissue 
is  included,  that  vessels  are  punctured  and  infection  invited  by  the  practice. 
The  writer  is  not  disposed  to  regard  the  measure  as  objectionable  in  iso- 
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hifrd  tuniors  with  tlinnm^'Ii  asepsis,  mu\  lias  iiractict'd  it  not  iiifreciuonllv, 

and  tliiK<  i'iir  wiliiniil  aii  iinfavoraljle  result. 

(ii^iierul  anaesthesia  inwls  tlii?  rf^qniroments  laore  conipk4t')y  (han  lucal ; 

ihr  latter^  however,  is  sufficient  in  tht^  i^implest  cases.     Cat|rut  ligatures  are 

liable  to  slip  and  be  followed  by  luemorrhaire ;  silk  mies  are  safer,  Imt  more 

likely  to  Ix'  annoying  I leeu use  nun- 
absurbalile.  Narrowing  of  the 
anus  rarely  follows  in  ligature  or 
eautery  exeei>t  the  inlegninent  be 
eneroaehed  upon.  DejKMxdent  in- 
eisions  should  he  made  first,  to 
avoid  obseurenient  of  the  line  of 
incision  by  blood  The  stn*ngth 
of  ligatures  should  k^  tested  be- 
fore applying  them  to  the  haemor- 
rhoids. TemjKvrary  retention  of 
urine  is  a  fre([uent  st.H|nel  of  ojkt- 
atinn  lor  hainorrlioids,  and  the 
octiirrenee  should  l>e  anticipated 
and  provided  for  in  each  instanoo. 
The  r ft  aire  of  opvrniion  is 
largely  a  matter  of  personal  exjw- 
rienei*.  The  anthtir  employs  exei* 
si(»n  and  ligalure  after  the  man* 
ner  of  Allingham,  and  ligature 
ah)ne  hy  transfi.xion  nmre  f  re- 
fluent ly  than  he  does  the  other 
methods,  and  thus  far  without  re- 
gret. The  exeision  of  the  pile- 
iK^'uring  tract  is  a  logical  procedure 
and  in  extensive  involvement  at 
the  anus  is  widely  practiced.  Mr. 
\Vbitehead,  the  designer,  and  oth- 
ers have  performed  it  on  numer- 
ous oecasions  with  excellent  pri- 
mary and  final  Buecess.  The 
chinip-antUeautery  plan  is  a  ginwl 
one,  especially  in  well-defined 
growths,  and  is  ably  advocate<l  by 
Kelsey  of  tliis  city. 

The  aftef'trnitmmi  is  sim|)le 
and    consists   of    the    applieatinn 


Fig.  1401.* — Anattimy  of  lower  reetal  refnon. 
Himiusjiiui  Uilwroi^iiv oi  isrhiutn  rut  away 
and  8phifict>*'r  dftuehcd  ^interiorly.  An, 
Anus.  Sa,  Tip  of  8iicriiiu.  3/.  Anterior 
fibers  of  Ipvatcir  ani»  iV  and  0»  Levator 
ani»  ri'tlerted.  P.  Heeto-vesicalfamaeut 
oj>en  and  retlect*?d  from  ant^^ro-iuterul  por- 
turn  of  nK'tuni,  showin^ij  rniddie  hji-nior- 
rhoidal  arterv  S,  it«  ti ranch  to  the  pros- 
tate r,  and  tlie  prcrrrud  Mpare  U  opc»nt»d 
up.  U  is  pI/icHMi  on  biiM*  of  prostat4?,  at 
wnich  situation  the  art-er>^  enters.  Q, 
Heeto-vp^if-al  faKria  post<»ro-latemlly,  W, 
Fu^da  covi^ring  vesiculis  seminalis. 


to  th(»  anus  of  ioiloform :  a  cotton 
pad  h<4d  in  place  with  a  T-handage;  opium  for  pain  and  spasm.  The 
patient  should  he  kept  quiet  in  bed  for  four  or  live  dayi?  an<l  cleanliness  of 
tf^e  parts  secured.  About  this  time  obtain  a  good  movement  with  oil  sup- 
plrnumted  with  a  simple  cneraa.    The  preliminary  diet  should  he  devoid  of 

s(did  food.  ^ 

♦  Medical  and  Surgical  Report  of  Bellevue  Hospital,  i,  1904. 
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The  Re^vUs. — The  dealh  rak-  in  8L  Shirk's  Hospital  "  from  all  cause's 
in  openitifms  on  intfTnal  ha:'niorriioi(ls  by  ligaturo  during  a  ^nu'v  at  muro 
than  forty  years*  is  just  1  in  <iTO  "'  (Allinghani).  Attingkam  rt- ports  over 
l.GOO  eases  of  his  own  with  but  a  eingle  death.     Other  surgeons  of  exien- 


ployed  in  examination  of  the  lower  bowel, 


L 

^K  a.  Bpomge  holder,     h.  Applirator.     c.  Curette,     d.  Anal  diktor.    r,  /.  g.  Proctowopes, 

^^^H  aiworted  tenths,     /i.  Himrioidosc'Ope.     Various  forma  of  rectal  specula  (piige  953) 

^^^B^  mtkf  be  employed  in  examination  of  the  lower  part  of  the  rectum. 
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give  ex  peril' lur  make  i^imilar  ravorable  re^iorts.  Wlioiv  |irnjK'rly  ptrformed 
the  air(i'li<»n  seldom  returiis  and  tlion  only  after  many  years. 

Operations  on  the  Rectum. — 'J'he  proteeted  position  of  tlie  nu-tinn 
exempts:  it  from  many  of  the  eominon  injuries  to  which  the  abdomiiial 
conk'Ut?!  are  exfiosed.  1 1  ou  ever,  disease  of  tliis  bowel  is  suffieienlly  fre- 
quent to  demand  its  eareful  eonsideralion. 

The  Anatomical  Points. — The  rectum  extcDds  from  the  upper  portion 
of  the  anal  canal  to  the  level  of  the  middle  of  the  third  sacral  vertebra* 
which  is  the  situation  where  the  large  Intestine  ceaj^^s  to  have  a  meso- 
attachment.  This  iij^per  limit  was  iirst  proposed  by  Treves  and  is  now  the 
erne  generally  accepted.  (Juiua  and  Harlmartn  give  the  length  of  the  rec- 
tum as  from  eleven  to  fourteen  eeutimeters  (4.3  to  5*5  inches),  and  divide 
it  into  an  ampylla  kdow,  nine  to  eleven  centimeters  (3.5  to  4*3  inches)  in 
height,  and  a  cylindrical  iK)rtion  above,  two  to  three  centimeters  (.8  to  1.3 
inches)  in  height.  These  authors  have  nnxde  a  numt>er  of  casts  of  the  rec- 
tnm  and  anal  canah  one  of  which  is  shown  iji  Fig,  13<i7,  wfiieh  presents 
typical  features.  The  east  shows  the  direction  of  the  anal  canal  and  rec- 
tum which  should  be  followed  in  the  introduction  of  instruments.  The 
groove  in  tlie  front  of  the  cast  represents  the  anterior  valve  of  Houston,  at 


~~ — rr 

Flo.  1403. — Tlie  exaggerated  lithotomy  position  for  examination  of  the  any»  and  rectum. 

which  level  the  peritonaeum  is  reflected  on  to  tlie  bladder.  According  to 
Quenu  and  Harimtmn,  in  the  male,  the  distance  from  the  peritoneal  cuU 
df-mr  to  the  anus  is  from  five  to  six  rentimeters  ('I  to  2-4  inches)  with  the 
bladder  empty,  from  seven  to  eight  centimeters  (2.7  to  3.1  inches)  with 
the  bladder  full,  and  it  may  reach  ten  centimeters  <3.f)  inches)  if  the  rec- 
tum k  likewise  distended.     Tuiik  states  that  in  the  female  the  distance 
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from  the  peritoTioal  eul -de-sac  to  the  aiiu^  is  from  tme  ii\  two  centinieters 
(.4  to  .8  of  an  ineh)  less  tluin  in  the  male.  The  reetiini  fills  out  the  lower 
portion  of  the  pelvic  cavity  k'tween  the  hase  of  the  bhidder  in  front,  and 
the  sacrum  and  eoeeyx  Iwhind.  Below  the  peritoneal  covering*  its  walls 
mach  laterally  out  to  the  spines  of  the  ischium,  and  iire  then  reth.^cted  over 
the  recto- vesica  I  fascia  whieh  surrounds  and  supports  it  helow.  It  is  in 
relation  anteriorly  in  the 
male  with  the  trigone  of  the 
bladder,  prostate,  seiuinal 
vesicles,  viisa  deferentia,,  and 
the  basal  layer  of  the  tri lin- 
gular ligament  beneath  the  vA^| 
membranous  urethra  ( Fig;  ~^^ 
IHU),  and  in  the  female 
willt  the  posterior  wall  of 
the  vagina.  It  is  in  relation 
postero-laterally  on  either 
side  with  the  sacral  plexus 
and  the  pyriforuds  muscle, 
winch  structures  are  sepa- 
rated from  it  hy  pelvic  fas- 
cia. The  longitudinal  coat 
of  the  rectum  is  attached 
|Histeriorly  in  the  median 
line  beloMT  the  middle  of  the 
third  sacral  vertebra  by  a 
fibrous  septum  to  the  sheath 
su  rroy  nd  i  ng  t  he  rect  urn. 
The  rectum  receives  its  nerve 

supply  chiefly  from  the  sympathetic  sygtem,  and  consequently  has 
sensibility. 

Rectal  Examiiiation. — Two  methods  of  direct  rectal  examination  are 
practiced :  1,  by  the  flngfTS,  specula  (Figs.  14tl4  and  IfOfi),  light,  etc.,  aided 
by  the  position  of  the  fiatient ;  2,  by  the  intrmiuction  of  the  entire  hand. 

In  thr  fnrmrr  meihod,  cleanse  the  bowel  thoroughlv  and  empty  the  blad- 
der; ptace  the  patient  in  the  latero-prone  or  the  exaggerated  liUiotoiny  m 
knee-chest  position,  dcpen(iing  on  the  scofK3  of  the  examination.  If  only 
digital  examination  l)e  intended  tlie  iirst  will  sutKce.  Oil  the  index  finger 
and  introduce  it  gently  with  a  ^cmirotary  motion,  allowing  the  remaining 
fingers  to  remain  between  the  nates.  By  this  method  the  lower  four  or  five 
inches  of  the  gut  can  be  palpated  with  the  use  of  moderate  force.  The 
extent  of  the  examination  is  increased  somewhat  if  the  patient  bt^ar  dow^n. 
The  introduction  of  the  middle  finger  along  with  the  index  adds  still  more 
to  the  extent  of  the  examination.  An  educated  touch  will  enable  the  surgeon 
to  comprehend  with  astonishing  exactness  the  |ihy.sical  state  of  the  rectum 
and  its  surrounding  structures.  The  use  of  a  ppeculuni,  aided  by  a  good 
light>  will  permit  observation  of  the  lowx*r  half  of  the  gut.  However,  to 
secure  a  more  thorough  and  extended  inspection^  place  the  patient  in  the 


Fio.  1404. — Tut  tie's  pneumatic  proctoscope. 
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exaggerated  litliotomv  ]josiUoii  <  Fig.  1403);  then  draw  Imtkwjird  the  i>os- 
hTiKr  Widl  of  the  rretuni  with  n  Siiir^  t^peeiihiiii :  ]iiv8s  the  aiiteriur  wiill 
forward  with  a  lUerine  or  a  sj>eeial  de[tre,ssor,  t)r  thr  haiiiHe  of  a  taldLspoon. 
when,  with  the  aid  of  a  good  light — ek^tric  or  otherwise  (Fig.  1405) — the 
lower  four  or  five  inches  of  the  reetuni  can  he  quite  well  8een.  The  une  of  a 
ginall,  soft  sponge  on  a  Pponge  holder  will  aid  inueh  hv  sinoothiog  out  the 
iohU  of  the  howrl  and  wiping  its  surface  eh-an.  Under  the  inlhienee  of  a 
strong  light  and  the  bowel  well  distended  with  air,  three  valves,  and  some- 
times four,  are  ob&erved.  The  largest  and  most  constant  is  usually  cmhi- 
neeted  with  the  anterior  wall  at  a  point  iJ])jHt:iile  the  peritoneal  reileetion 
on  to  the  bladder,    Tlie  beeund  largest  is  attaehed  to  the  rigid  wall  of  the 


Fni.  1405. — nigh  exaniiimtjori  of  the  lMnvi4,  patirnt  \u  knef-rht\s1  prisiliofi. 

l)oweU  two  amtimetera  aliove  the  first.  The  third,  two  centimeters  below 
the  first,  at  the  left  wall  of  the  gut.  When  present,  the  fourth  arises 
toward  the  left  from  the  posterior  wall  and  is  about  an  inch  almve  the 
anus.  The  fact  tluit  they  may  he  ndstaken  for  evidence  of  disease'  and 
often  do  tieeome  the  neat  of  diseased  action  prompts  the  giving  of  this 
somewhat  detailed  description.  The  l)owel  can  l)e  examined  yet  liigher  hy 
placing  the  pafient  in  the  knee-ehest  position  (Fig,  140,i)  and  eniploying 
the  long  proctoscope  (Fig.  1402,  g)  or  the  sigmoidosco[>€t  (h),  supplemented 
by  a  strong  light  and  a  head  mirror.  The^  most  satisfactory  proctoscope 
is  the  pneumatic  one  fitted  with  an  electric  lamp.     Tuttle'e  proctosc^ope 
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Flu.  n(Hj.— In^tnutu'nts  i^rn|tl(*yf'd  in  oppratiniiM  OTi  the  rectum. 

Blunt  flat  retractor,  h.  Cnrvwl  and  strai^^ht  l»ltiiit-|.Hjint<Ml  bistourii*s.  r,  I^ong 
Kt might  sind  cuned  scissora.  d.  Tonpnie  fnrccp^s  for  crrispinp  rt'ctiim,  r.  Sj^M»»ige 
hfildf*r,  /.  Neetlle  holder,  g.  i^ted  sound,  h.  VorvQps  for  ^rnspin^  howcl.  t.  SwKip, 
/.  iHioklitll  speridtnn,  A'.  FonestmtctI  ^'p(H'nhlm.  L  Sponp*  with  string  atlnchment 
for  c losing  tMJWi'l  above,  m.  Long  and  short,  noodles,  n.  Aseptic  pad  aurhortHl. 
o.  Chn)mici:tod  catgut  and  silk  worn)  gut.  p.  Malli't,  </.  Chiseh  r.  Black  silk, 
Scalpels,  ligatures,  wij)€re;  forcipresisiirct  and  blunt  dissector  arc  required. 
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(Fig.  J 4 1)4)  comljiiics  those  features.  The  tuhe  is  introdireed  througli 
the  anal  eaiuil  In  iiiwms  of  an  obturator,  then  the  latter  is  withdrawn,  and 
the  external  urilice  of  the  tube  is  made  airtiglit  hy  means  of  a  metal  cylin- 
tier  wilh  a  piece  of  plain  glass  fitted  into  its  bore.  An  air  bulb  connected 
by  ineaiis  of  a  tube  with  the  interior  of  the  instrument  iiillateri  the  boweh 
As  the  howel  fills  witli  air  the  proetoseope  can  he  advaneed  without  iujur- 
iog  it.  In  air  distention  of  the  rectum  for  proctoscopic  exanunatian  the 
position  of  the  patient  should  he  one  that  takes  the  visceral  pressure  off  of 
the  reetnin,  as  the  knee-ehest  position,  or  the  latero-prone  position  with  the 
hijjs  raised.  In  *'ither  of  these  positions  the  lumbar  spine  must  be  archnl 
well  forward,  or  a  view  of  the  lower  portion  of  the  jmsterior  wall  of  the 
rectum  can  not  l>e  obtained. 

2*  The  Introduction  of  the  Entire  Hand. — The  introduction  of  the 
entire  hand  must  be  done  with  great  caution  in  order  not  to  la(-t?rate  the 
bowel  or  the  peritoniinim  enveloping  it.  For  this  purpose  the  patient  is 
placed  upon  the  back,  anaesthetized,  bladder  emptied,  and  the  services  of  a 
person  with  a  i^mall  hand,  not  exceeding  eight  inches  in  circumference^  are 
enlisted.  The  hand  is  wel!  oiled,  and  given  a  conical  form  1>v  applying 
the  Ihundi  to  the  palmar  surface  of  the  approximated  fingers.  The  tips 
of  the  fingers  are  then  carefully  inserted  by  a  semi  rotary  motion,  w^hieh 
is  slowly  continued  until  the  whole  hand  enters  the  bowel.  After  the  en- 
trance of  the  hand,  the  fingers  are  moved  in  various  directions  to  ascertain 
the  calilMT  and  condition  of  tlie  gut,  and,  at  the  same  time,  to  favor  the 
cirenhition  of  the  imprisoned  hand. 

If  the  hand  meet  a  narrow^ ing  of  the  bowel  at  a  distance  of  three  or 
four  inches  alH>ve  the  anus,  but  little  force*  sliould  be  used,  as  the  perito- 
nanim,  which  is  connected  with  the  gut  in  this  situation  and  is  the  prob- 
able  cause  of  the  narrowing,  may  Ije  ruptured.  If  tlie  hand  lie  unusually 
small,  it  not  infre()aently  happens  that  the  sigmoid  fiexnre  may  he  passed, 
the  descending  co!on  entered,  and  the  kidneys,  nterus,  and  great  vessels, 
etc.,  tie  intelligently  examined.  It  is,  however,  extremely  fatiguing  to  the 
exannner;  stilK  the  discomfort  experienced  should  not  lead  the  surgeon  to 
relax  in  the  least  tlie  degree  of  caution  necessary  to  the  safety  of  the 
patient. 

Isclilo-rectal  Abscess.^ — Abscess  of  the  iseliio-reetal  fossa  is  of  compara- 
tively eouimon  occurrence.  Its  einef  surgical  iiuportance  relatc\s  to  hstiala 
in  ano.  The  abscess  nuiy  be  eansed  by  [nrf oration  from  within  the  bowel, 
and  therefore  when  incised  from  without  leads  to  prompt  development  of  a 
complete  fistula  in  ano.  On  the  other  hand,  if  the  abscess  have  no  internal 
eotunuinication  at  the  outset,  one  nmy  soon  develop  from  localized  slongli- 
ing  of  the  intestinal  wall  from  suppuration. 

The  Anatomical  Foinis. — The  isehio-rectal  fossa  is  located  between  the 
end  of  the  reetnra  and  the  tuber  ischium  at  each  side  (Fig.  1407).  It  is 
triangular  in  shape,  the  base  corresponding  to  the  pcrimFum,  and  the  apex 
to  the  ])oint  of  origin  of  the  anal  (</)  from  the  obturator  fascia  (/),  The 
ischio-reetal  fossa  is  about  an  inch  in  width  at  the  base  and  two  inches  in 
depth,  being  dee]>eT  kddnd  than  in  front.  It  is  limited  in  front  by  the 
junction  of  the  deep  and  snpcrQcial  perineal  fasciie,  beliind  by  the  gluteus 
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maxi rails  muscle  and  the  ^eat  sacro-sciatie  ligament.  It  is  filled  with  adi- 
pose tissue,  tliroii^rli  which  run  hit'inorrhoidal  vessels  and  nerves  and 
branches  of  tiie  internal  pndic,  sumetinies  of  large  size.  Also  a  branch  of 
the  fonrth  sacral  nerve  is  found  at  tlie  back  part  of  tlie  fossa,  and  the 
superficial  pcrincid  vessels  and  nerves  at  the  front.  This  fossa  is  divided 
up  into  a  nuiid)er  of  fascial  coni]iartnients,  so  that  abscesses  here  are  gen- 
erally multiple,  and  wlien  opened,  all  the  pockets  must  Iw  broken  down 
with  the  finger.  Pus  in  one  isehio-rectal  fossa  can  pa^s  to  the  ischio- 
rectal fossa  of  the  opposite  side  through  the  fibro-eelhdar  interval  between 
the  posterior  portion  of  the  external  sphinelcr  and  the  levator  ani. 

The  Operaiion.^'Yhonmghly  cleanse  rnitl  shave  the  perinfenm;  employ 
local  or  general  anaesthesia  as  circumstances  demand.    The  situation,  direc- 


Fto.  1407,— The  ischio-reetal  Hpaoes  and  conlisimui*  aiintomy.  a.  Iliac  fascia,  b.  AnU^- 
rior  cninil  tuTVo,  r.  Iliac  vcsst-ls.  d.  I  Vim  rif  pelvis,  r.  livvUf-yvi^wii]  fasria.  /, 
Obturator  fascia.  <j.  Aiitil  fu^ia.  h,  liit^'Oial  f>ndii'  vessels  and  rier\'t%  ik  Ischio- 
rect^il  fosisii% 


tion,  and  extent  of  the  liberating  incisions  wi 
extent  of  the  nbscess.  If  the  ahsci^ss  he  ^ujh:' 
or  radiating  incisions  arc  suitable.  If  deep, 
ploved,  carefully  avoiding  the  sphincter  ani  a 
t'ireiimscrihing  incisions  should  he  avoided, 
rectum  a  transverse  perineal  incision  in  the 
the  female  mav  1k»  required.  Tf  l)ebinfl,  nr  nt 
A  posterior  inediiin  incision  may  be  nccderh 
should  be  carried  into  the  opening  and  search 


II  depend  on  the  location  and 
rfieial,  either  antero-po^^terio^ 
the  HKruiting  should  Ik*  era- 
nd  the  internal  pudic  vessels. 
If  ahscess  he  in  front  of  the 
male  and  vaginal  incision  in 
the  side  of  the  bowel  high  up. 
In  all  instances  the  finger 
made  for  channels  and  pock- 
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ets,  exploring  freely  in  every  direction.  A  single  cavity  may  be  formed  if 
practicable;  if  not,  tbe  side  pockets  should  be  drained  by  suitably  located 
incision.^.  Thorough  cleausing  and  light  packing  with  gauze  should  follow. 
Packing  of  the  abscess  cavity  should  lie  used  only  lor  the  control  of  primary 
hiemorrhagc.  Continuously  used  it  ouly  keeps  the  wound  open.  The  cavity 
should  be  freely  opened  for  drainage,  its  walls  allowed  to  collapse,  and  as 
bridges  of  tissue  form  in  healing  they  should  he  broken  down  with  a  probe. 

The  Remarks.— AhscQSiy  may  develop  l>et\vet.^n  the  rcct^> vesical  and  anal 
fascia,  and  at  either  side  between  the  levator  ani  muscle  and  the  base  of 
the  bladder,  or  it  may  extend  from  the  ischio- rectal  fossa  to  these  situations. 
An  ischio-reetal  abscess  may  be  of  limited  size,  located  at  any  part  of  the 
fossa  or  invade  the  entire  space.  The 
devious  curves  pursued  by  the  sup- 
puration, and  the  greater  need  of  eare 
to  secure  good  drainage  call  for  the 
exercise  of  patience  in  the  detection 
and    drainage    of    the    suppurating 


Fia.  140>      lmi»#^rforat^  rprtum,  with 
nidhiieutiLry  anus. 


Fj<;.  140SJ. — Imperforate  rectum,  anat-omical  re- 
lations, a.  UppiT  rectum,  b.  Filadder.  c.  End 
of  pouch,  c.  Septum,    d.  Lower  rectum. 


recesses.    The  sooner  and  freer  the  openings  are  made  the  less  will  be  the 
extent  of  the  invii^ion  and  the  prompttT  the  recovery. 

Imperforate  Rectum  (Figs.  1408  and  140n).— The  occluding  tissue  in 
imperforate  ructuni  varies  in  thickness,  and  is  usually  situated  within  half 
an  inch  of  a  normal  anus.  If  the  septum  be  thin,  it  will  ]h-  infiuencc^d  by 
the  emotions  of  the  child  and  depressed  by  the  superimposed  fa?eal  accumu- 
lations; also  evidences  of  fluctuation  may  be  present.  At  all  events,  the 
use  of  an  aspirating  mn^dle  will  aid  much  in  settlinir  the  question  of  thick- 
ness. Intraperitoneal  exploration  by  citljcr  the  sacral  or  ]XTineal  route  for 
diagnosis  is  commendable  practice,     TIjc  pre&c»ncc  of  an  anal  depression  is 


C 


OPERATIONS  ON   THE  ANUS  AND   KEC'TUM, 


1201 


iii>t  fVitlenfLt  vJL  a  linn  st^j)tinu;  on  ihv  vnu\rnT\\  \\m'  n-vrrsr  may  bu  noted. 
The  presence  of  a  normal  anus  may  misletid  one  a^i  lo  the  true  luitnru  of  the 


Fio,  HK^. — /iM^iiii,  iM  iiTiufi  and  lower  part     Via.  141  l.~A  I  tstiN'tMjf  amis  aiul  lower  part 
of  rectum,  ret-tuni  ojxniing  inU}  liladuer.         of  rectum,  rectum  opening  into  urethra. 

ras(^,  thnn^fore  a  careful  and  extended  examination  should  always  be  prac- 
ticed, In  {Some  instances  the  rectal  pouch  i^  lii^^h  in  tire  ))elvi8  or  abdomen, 
when  the  interval  between  it  and  the  peri  nam  m  h  a  distinct  fibrous  eord 


Fii..  1412, — AbsencF  of  anus,  lower  part  of 
rpctum  com  muni  rating  with  gland  penia. 


Fm .  1 4 1 .1.— A  bsen  re  of  an  ua>  rectum 
opening  into  vagina. 


{Fig.  1370),     Not  infrequently  the  rectum  eommunicates  with  the  bladder 
(Fij/,  ino),  t^<jmetimes  with  the  urethra  (Fig.  1411),  and  even  the  glans 
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penis  (^<g*  1112),  contlitiuns  which  are  delennintHl  by  Uie  character  of  ihv 
nriQc.  Female  ehildreu  suiTiT  fruin  eougenital  abijorrnal  nutlets  of  the 
nvlum  and  anal  cnuimuuiealiuas  (Figs.  1413  and  1414).  Pi^ompt  diaguo- 
sU  and  prompt  trcaluieiU  are  ei^eeniial  to  success  in  these  eases  in  all  in- 
stanei^  of  coniplfte  iKTlu^ion.  In  incomplete  occlusion,  with  dribbling  of 
intt^stinal  contents,  nothing  can  be  gained  by  delay,  except  perhaps  in  those 
cBses  with  a  vesical  or  urethral  opening.  It  should  be  recalled  that  the 
ujK*rations  are  addressed  in  every  instance  to  infantile  dimensions.  The 
diiuncters  between  the  important  bony  pr^iminences  which  serve  as  guides 
are  scarcely  more  than  an  inch  in  any  instance.  The  primary  indication 
of  treatment  is  to  establish  an  artificial  anus,  preferably  in  the  inguinal 
region. 

The  Of>fraiion.—V^ith  the  patient  in  the  exaggerated  lithotomy  position 
(Fig.  1403),  inirofluce  the  linger  into  the  rectum,  note  the  seat  and  extent 
of  the  septum,  ami  make  incisions  into  it,  radiating  from  the  center;  evacu- 
ate the  contentii  of  the  guU  trim  of! 
the  tlaps,  and  maintain  the  o^x^ning 
by  the  i»ecasional  introduction  of  a 
well-oiled  bougie.  Sometimes  the 
occlusion  is  so  thick  as  to  raise  the 
i|Uestion  of  the  presence  or  absi*uoe 
of  the  gut  alMive.  The  sigmoid  tlex- 
ure  may  terminate  in  a  blind  |H»iut, 
while  the  rectum  below  is  marked 
by  an  iinpiervious  cord  (Fig.  13T0)* 
An  attempt  should  always  bt*  mad*' 
to  tind  the  blind  extremity,  wliieh 
is  practiced  by  introducing  a  sound 
into  the  bladder  and  carefully  seek- 
ing* by  a  ill  of  the  seissors  and  fin- 
ger, for  the  ntl'de-snc  above.  In 
tbe  search  the  estahlislu^  relation 
which  the  rectum  k*ars  to  the  curve 
of  the  sacTum  nnisl  U*  carefully  re- 
gHrdnl,  and  the  fibrous  trace  of  the  rectum  sought  after  and  fol- 
IowihK  If  the  alnhuiu^n  of  the  patient  be  pressed  ujpon.  an  existing  tumor 
above  will  be  made  moR*  distinct  and  tensi*.  If  the  cul-de-sac  be  found, 
the  diagntisis  should  be  still  further  stn^ngthenetl  by  exploring  tlie  tumor 
with  a  hvfKHlermatic  syritige  or  a  small  aspiniting  ne«xlle  carriinl  into  its 
{M)«ittTior  asjHVt.  The  release  of  the  faval  acvumutation  is  often  attained 
quite  n^adily  by  this  methiHl.  However,  the  primary  succi^»ss  often  is  quite 
misleading,  sincv  the  time,  trouble,  and  pain  ncn^essarily  attendant  on  the 
persisteut  employment  of  lK>ugies  to  maititatu  iiatcncy  of  the  opening  be- 
iH>iii*»s  SO  uiuch  of  an  inHiction.  as  soon  to  he  unl)earable,  and  death  ensues 
in  a  hirgt*  numUT  of  casi^s.  This  plan  can  not  Ix*  c«immcnded,  if  possible, 
the  blind  extremity  of  the  gut  is  drawn  carefully  downward  towartl  tbe 
external  oji«*niug,  and  h«4d  in  this  |Hisition  by  foret^fis  or  by  a  lcx>p  of  thread 
{mssiHl  through  its  a\w\  while  it   is  opene^l  csir\»fully,  the  incision  Ijeing 


Fics,  1414. — Imix'Honile  rtvtum,  bwrr 
portion  iif  iDctiun  conimunicAtmg 
with  vii^riH. 
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guided  by  the  exploring  needle,  which  is  allowed  to  remain  for  that  pur- 
pose. After  the  contents  are  evacuated  and  the  parts  thoroughly  cleansed, 
a  sponge  with  a  string  (Fig.  14UG,  /)  attached  to  it  is  pushtni  up  into  the 
bowel  to  prevent  any  further  escape  of  fa?cal  matter,  while  the  extremity 
of  the  bowel  is  sewed  to  the  surface  below  (proctoplasty). 

Proctoplasty. — Proctoplasty  consists  in  drawing  down  the  rectal  pouch, 
and  uniting  its  borders  to  the  normally  located  anus,  or,  in  the  event  of  the 
presence  of  a  rectal  pouch  too  short  to  be  thus  treated,  the  establishment  of 
a  new  anus  at  the  tip  of  the  coccyx,  or,  as  in  sacral  j)roctectomy,  still  higher 
up  in  this  region,  if  need  Ix*,  after  removal  of  the  coccyx  or  lower  portion  of 
the  sacrum  (page  1225).  When  this. step  is  impracticable,  or  the  extremity 
of  the  bowel  can  not  be  found,  colostomy  (page  823)  should  be  performwl. 
As  the  rectum  sometimes  comnmnicates  with  the  bladder,  and  even  the 
glans  penis  or  vagina,  various  plans  of  operation  are  practiced. 

Bizzoli*8  method  (recto-vaginal)  of  treatment  of  this  class  of  caM»8  ifl 
practiced  as  follows:  Place  the  patient  in  the  exaggerated  (Fig.  1403) 
lithotomy  position;  introduce  into  the  rectum  through  the  abnormal  vagi- 
nal orifice  a  sharply  curved  vesical  sound  (Fig.  1413) ;  make  an  incision  in 
the  median  line  from  the  margin  of  the  abnormal  anal  orifice  in  the  vagina 
down  to  the  rectum  and  to  the  tip  of  the  coccyx ;  expose  the  rectum  cau- 
tiously as  far  as  jxjssible  by  the  median  incision;  dissect  out  the  vaginal 
anus;  separate  the  attached  intermediate  portions  of  the  rectum,  and  trans- 
plant the  vaginal  anus  and  its  connections  to  the  jX)sterior  angle  of  the 
wound,  as  near  to  the  coccyx  as  possible,  without  much  traction ;  stitch  the 
margin  of  the  transplanted  anus  to  the  f>o.sterior  angle  of  the  wound ;  unite 
the  borders  of  the  vaginal  wound  with  each  other,  and,  lastly,  als<i  those  of 
the  perinar'um.  Dn^ss  the  wound  in  the  usual  manner  and  maintain  clean- 
liness. In  the  other  forms  of  this  variety  of  infliction  the  Ixiwel  should  \ni 
sought  for,  drawn  down,  and  the  abnormal  connnunication  Ux-ateil  and 
closed  by  sutures,  if  yxissiblc,  and  the  end  of  the  lx>wel  stitche<l  to  the 
cutaneous  border  of  the  wound.  This  j)lan  of  action  is  esjiecially  ser\'ice- 
able  in  the  involvement  of  the  jxfnis,  j)articularly  if  supplemente<l  with 
slitting  up  of  the  >inu^.  In  th<?  vesical  variety,  however,  the  outc^jme  is 
dubious  Ix'cause  of  ihi-  lii;:ljer  situation  and  largiT  .-iz^.-  of  the  ojxfning,  and 
the  great^T  ditiiculty  of  M-ruriiig  suitable  adjuMmt-nt  of  the  nn-tal  wall.  In 
the  latter  cas^-s  the  l»ladd«T  .-hould  U?  evacuat<-d  fre<|uently  to  pn-v^-nt  di?^ 
tention  during  tli**  li«'alin;f  {inx^-r-s.  Colo.-tonjy  may  U*  the  only  m«'a»ure 
of  substantial  r«'li'f  in  bad  v'-i^'al  ca^<'^. 

The  Preranix'ius. — 'rii*-  uarrown*--.-  of  the  compa.--  of  th<*  fii-ld  of  ojM-ra- 
tion  should  U.-  Vt-yx  <('\\-\\xi\\\y  in  vi«.'W  to  avoid  t}i«-  ill  <'fT*-'t-  of  a  Vft  vi^r-^r- 
ous  or  extend».-d  di--<-'tion.  Th"  u.-'-  of  trocar-  in  -«-an}j  of  xh*-  \t\\iv\  \/}\if\i 
is  unci-rtain  and  oft«  n  hazard'. i>.  -.in'-*-  th^n-  i-  no  d«  rij;:?*-  a--'jriinr-»-  a-  to 
its  size,  situation,  ar.d  p  !;j*>'!j  to  conli::ijoij-  jht:*'-;.*  a'  -'.Tf^i'-*-:  ^ar«-f'ji 
di?s<*ction  with  -^i'-'-r-.  ••'  .  i-  t.h*-  -af«r  a:.d  «-o';a!  .'  -*r-.  .'■' .;•'"•-.  Th'- 
establi>hin<-nt  '^f  a  :'!-•  .  '  -  »\/i..i:'j  at  i-.i.y  ;»•..;,•  -.^ '..;>'- -.^  r.  .::  th-  ;.:.-- 
ence  of  th**  af»j!>v  •'»  ^  :•■.:*•  :■.  r*'*'.r.'.  -a.".  ,•  i-r'-r-r  ;  :;  r.j  ':':■/■' •-■;/. -s-*;.  ». 
should  not  U- «-::'•  r-;r  ••:  .'♦;.'  ..-  a  '.r  *-f  .ir*   :'.raTi-.<-  jj.<-«-jr'-. 
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cases,  Huch  sm  those  with  thin  septa  and  good  reparative  processes.  The 
outcome  in  tlie  various  operative  measures  is  succinctly  stated  by  Cripps 
in  a  tabulated  statement  of  a  hundred  cases: 

Colon  opened  into  the  groin 16  cases;  11  died. 

Colon  opened  into  the  loin 3  '"  2  '* 

Puncture  with  trocar 17  "  14  " 

(.'occyx  resected 8  "  5  " 

Perineal  dissection  or  incision 39  "  14  " 

('Om[)lication  with  vagina 14  "  1  " 

Miscellaneous 3  "  3  " 

100       "  50     " 

Twenty-eight  i)er  cent  of  these  cases  died  of  peritonitis,  20  per  cent 
directly,  and  38  per  cent  indirectly  from  failure  of  relief. 

Anders's  Series  of  100  Cases. 

(V)lon  o|)(»ned  into  the  groin 8  cases;  4  died. 

Colon  ()|M'ned  into  the  loin 3  *'  2  " 

liittreV  operation   (i)age  8'>3) 10  "  5  " 

Puncture  with  trocar 4  "  2  " 

Incision 27  "  9  " 

Proctoplasty  (dissection) 44  "  13  " 

Non-operal)le 3  "  1  " 

Miscellaneous 1  "  0  " 

100       "  3G     " 

Prolapsus  Recti. — TIk^  natural  looseness  of  the  submucous  connective 
tissues,  coupled  with  straining  during  deferation,  predispose  to  prolapse  of 
the  rectum.  Two  varieties  of  pr(>la])se  are  commonly  recognized,  the  par- 
fial  and  romplch'.  In  the  former  only  the  nmcous  membrane  extrudes,  and 
the  ])rohi])se  is  usually  hut  an  inch  or  two  in  length,  and  limited  to  the  anus 
(Fig.  1  IIT))  (prola])sus  ani).  In  the  com]>lete  variety  all  the  coats  of  the 
rectum  and  i(s  ])eritoneal  covering  are  involved,  attended  not  infrequently 
with  the  descent  of  loops  of  intestine,  uterine  a])])endages,  etc.  (Figs. 
Mill  and  IIK).  Much  discomfort  and  not  a  little  suffering  attends 
the  jiartial  variety;  excruciating  distress  is  the  characteristic  feature  of 
the  comj)lete. 

Thr  Trrniuivni  of  l\ivt\nl  Pniltipsr. — An  effort  should  be  made  to  re- 
move the  causes  of  the  ])rolapsi\  when,  with  ])n>]HT  regidation  of  the  diet 
and  bowels,  local  soi^thing  applicaticms,  and  rest  in  bed,  with  the  pelvis  ele- 
vated for  a  tinu',  a  cure  may  be  etfected.  At  all  events,  much  indeed  will 
W  atbb'd  to  thr  tinal  outcome  of  operative  ])rocedure.  The  aims  in  the 
operative  cure  t)f  this  variety  ar(\  1.  thr  prtuhnfian  of  (nihcsions  of  the 
nuh-ous  nuMnbrane  to  the  uiulerlying  tissues:  *J,  titr  fuirnnrinij  of  the  anal 
ovifftt'  by  increasing  the  sphincteric  tone,  and  othcrwis(»  <liminishing  the 
anal  caliber.     The  adhesions  may  lu»  established  by  clamping  and  dt^stroving 
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Fig*  141  i5. — Prolapsus  ani. 


of  the  uuieoiis  inenibram'. 
or  by  niiiioving  similar  portions  of  it  by  the  ligature  or  the  galvano-cauterv. 
If  Im^iiiorrlioids  k»  present,  tliey  slKHihl  be  ligatureil  or  treateil  with  clanip 
and  eauterv,  as   these   jueasures  alone 
will  often  etteet  a  cure*    The  applica* 
tion  of   Paqueliu's  cautery,  longitudi- 
nally or  at  isolated  points,  to  the  pro- 
la]»sed    part,    after    it.s    return,    is    an 
excellent    nu^hod    of    proeedure,    and. 
when  combined  with  rest  in  the  hori- 
zontal po?;ition  and  the  production  of 
lluiil   evacuations,   will   often  elfect   a 
speedy  and  satisfactory  cure,  especially 
in  the  younc. 

The  Cauterizatioii  Method  (Van 
ilureti). — Anaesthetize  and  place  the 
[>alieni  in  the  knee-elbow  or  knee- 
breast  posilion  (Fig.  14U5)  ;  reduce  the  prolapse  and  expose  the  parts  with 
Sims's  specidurn.  Then,  with  the  |>oinl  of  a  cautery  (Fig.  U)2)  at  a  duH- 
red  heat,  make  four  or  five  k>ngitudinal  stripes  about  three  inches  in  length 
at  equal  intervals  apart,  terndnating  externally  at  the  border  of  tlte  true 
skin.  The  nund>er,  size,  and  deptli  of  the  esclmrs  will  de|H'nd  *)n  the  age  of 
ihe  patient  and  the  soverity  of  the  case.  In  the  infant,  two  or  tlirt^,  a  line 
or  Iwo  in  width,  may  be  sufficient.  The  older  the  patient  and  the  severer 
the  ca?^,  the  dtH'per  should  l>e  ihe  eschars. 

The  Com menls.— The  eschar  should   be  dtn^pened   as  the  sphincter  is 

approaelied  if  the  ]*rolapse  has  been  re- 
duced ;  if  not,  extreme  caution  should  be 
exercised  on  apj^roaching  this  point, 
nr  the  peritoneal  ptmch  will  be  invailrd. 
I'ortions  of  nmcons  mend»rane  having 
obvious  venous  dilatations  should  be 
carefully  avoided.  Afb-r  cauterization 
ilust  the  eschars  with  iodoform.  During 
r<*covcry  and  some  time  thereafter  the 
patient  should  be  ctmtlned  to  bed  and  a 
soft  stool  obtained,  while  in  the  recuni- 
bent  posture,  every  two  days  with  a  saline 
laxative.  The  cautery  is  often  applied 
iH*fore  the  reduction  of  the  prolapse,  in 
order  to  more  certainly  reach  tlie  upjKT 
limit  of  the  afHietion.  When  this  course 
is  pursued,  the  reduction  of  the  prolafise 
should  follow  iujuiediately,  to  avoid 
strauLTulation  of  the  protrusion  by  the 
sphineter. 
The  possibility  of  nviinimaiing  the  >iphincter  after  restoration  is  some- 
what uncertain,  deiH'Tuling  of  tH:jur&e  on  the  degrtn.'  of  paralysis  and  the 
80 


Fkj,  1416. — rruliipsc"  of  roctuia»  with 

mvagi  nation. 
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length  of  time  of  the  inflietion.  Ofttiroes  i^eemingly  hopdess  cases  are 
miirkedly  improved.  The  medieal  expedients  directed  to  the  restoration  of 
paralyzed  muscles  may  be  einidoyed  with  some  success. 

The  removal  of  isolated  longitudimil  strips  of  inucotas  membrane  at 
three  or  four  aspects  of  the  bowel  and  the  union  of  their  divided  borders 
is  sometimes  practiced  instead  in  cases  suitable  for  cauterization.  How- 
ever, this  plan  has  nothing  to  commend  it  and  much  to  disapprove  of  as  a 
substitute  for  the  cautery. 

Cripps  advises,  after  treatment  of  incomplete  prolapse  with  caustics  or 
cautery,  that  a  thick  rublx-r  tube  seven  inches  m  length,  with  a  third  of 
an  inch  lumen,  be  passed  up  the  rectum  for  alKmt  five  inches.  Around 
the  mucous  surface  of  the  \>owe\  and  extending  upward  as  "  high  as  possi- 
ble''  strips  of  oiled  lint  are  ar- 
ranged. Finally,  In^tween  the  oiled 
lint  and  the  tube  i^  carefully 
] jacked  cotton  wool  dusted  with 
iwloform.  This  dressing  gives  a 
fine  su|j|)Ort  to  the  lower  part  of 
the  bowel  and  permits  the  escape 
of  flatus.  After  forty-eight  hours 
/y^mm  iw  m  jM   v  f^i^'   drestiing   is    removed    and   the 

I  y^j^lllimr  \  ^       '        ]*arts  fire  thoroughly  cleansed.     In 

^f^^^--^  *  J  41   f^^*^'  (jjiYji  l\^^,  tuk*  only  is  eni- 

ploved,  and  this  for  ten  days  or 
more.  He  advises  that  the  bowels 
he  kept  rpiiet  for  ten  days  or  so 
with  small  doses  of  opiiiui.  He 
adds,  further:  *' The  patient  must 
on  no  account  get  up  or  strain,  and 
the  motion  is  to  be  passed  lying  on 
the  side,  the  anus  drawn  up  a  little 
from  the  middle  line;  and  this 
should  be  enforced  for  at  least  six 
wcH?ks,  while  consolidation  of  the 
eschars  is  taking  place,  otherwise 
the  whole  advantages  of  the  operation  will  be  lost/'  Should  the  presence 
of  the  dressing  cause  a  rectal  tenesmus  not  amenable  to  c^jntrol  by  moder- 
ate doses  of  opium,  it  should  be  lessened  in  bulk;  failing  then,  removed 
entii'ely. 

The  Treatment  of  Complete  FroJap^e.— Complete  variety  of  prolapse  is 
met  in  tlirce  forms:  1.  In  which  the  external  surface  of  the  prolapse  is 
devoid  of  a  sidcus;  in  this  the  prolapse  follows  as  the  result  of  the  continu- 
ous traction  exerted  by  long-standing  prolapse  of  the  mucous  membrane. 
Peritonanim  is  i)rescnt  in  the  tumor,  and  sometimes  also  a  loop  of  intestine 
(  Fig.  1"2U8,  e).  2,  In  which  a  sulcus  occurs  at  the  base  of  the  tumor,  at  the 
bottom  of  which  the  mucous  membrane  of  the  gut  can  be  felt  as  it  is 
reflected  from  the  invaginated  protrusion.  3,  In  which  the  finger,  when 
luced  into  the  anus  beside  the  tumor,  fails  to  detect  any  evidence  of 


Fio.  1417. — Complet*-  prolaips*-  nf  rectum. 
a.  Rectum.  fa*  Bladder,  c.  Uterus. 
d,  Ful>ea.     e.  Peri  ton  truni.     /.  Vagina. 
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the  reflection  of  the  mucous  membrane  of  the  rectum  upon  the  tumor;  in 
this  the  invagination  is  extensive,  involving  perhaps  the  colon,  caput  coli, 
and  sometimes  the  ileum  itself. 

Each  of  these  varieties  should  first  be  reduced;  sometimes  reduction  is 
accomplished  with  great  diflSculty  and  may  be  impossible,  especially  when 
an  acute  case  is  complicated  with  strangulation  of  the  protruding  portion, 
or  a  long-standing  prolapse,  attended  with  adhesions,  is  present. 

The  Reduction  of  Prolapse, — Place  the  patient  in  the  knee-elbow  or 
knee-chest  (Fig.  1405)  position,  oil  the  protrusion,  and  carefully  endeavor 
to  return  first  the  part  that  escaped  last,  and,  if  necessary  for  the  purpose, 
the  external  sphincter  can  be  stretched  or  divided.  If  this  attempt  fail, 
renew  the  eflfort  by  trying  to  reduce  first  the  part  that  escaped  first.  If  the 
manipulation  be  very  painful,  the  mucous  membrane  of  the  protrusion  may 
Ix?  painted  with  a  solution  of  cocain,  and  even  an  anaesthetic  may  be  given. 
To  the  reduction  of  the  third  variety  of  prolapse  must  be  added  the  copious 
injection  into  the  bowel  of  fluids  (page  838)  or  gases,  the  introduction  of 
the  hand  (page  1198),  by  cceliotomy,  and  internal  restitution  and  fixation. 

Lange's  Method  (Proctorrhaphy). — Place  the  patient  in  the  knee-chest 
position:  expose  the  posterior  aspect  of  the  rectum  by  an  incision  made 
from  the  lower  part  of  the  sacrum  to  the  anus;  remove  the  coccyx;  intro- 
duce through  only  the  muscular  wall,  near  the  median  line,  longitudinally 
a  row  of  catgut  sutures  so  as  to  fold  inward  the  posterior  wall  of  the  bowel ; 
introduce  a  second  row  so 
as  to  bring  the  lateral 
walls  still  more  in  apposi- 
tion, thereby  burying  the 
first  row;  unite  the  divided 
borders  of  the  levator  ani 
and  external  sphincter  with 
sutures;  fill  tlie  cavity  with 
gauze;  close  the  integumen- 
tary wound,  leaving  room 
for  the  introduction  of  sub- 
seijuent  dressing  while  the 
deep  parts  heal  by  granula- 
tion. 

The    Results. — A    severe 
prolapse  six  inches  in  length, 
of    twenty   years'    standing, 
that  had  resisted  repeated  treatment  by  cautery  and  excision  of  the  mucous 
membrane,  was  cured  by  this  method. 

Roberts's  Method  (Elliptical  Excision)  (Fig.  1418). — Prepare  the 
patient  carefully  for  the  operation;  reduce  the  prolapse  while  in  the  lithot- 
omy position ;  make  a  small  incision  in  front  of  the  coccyx  in  the  median 
line  of  the  perinaeum :  introduce  the  finger  through  the  incision  bc^hind  the 
rectum  and  break  up  for  three  inches  its  posterior  cellular  connections; 
introduce  a  scalpel  through  the  dilated  anus  half  an  inch  to  right  of  the 
median  line,  and  make  a  deep  incision  obliquely  backward  and  inward 


Fio. 


1418. — Operation  for  prolapse  of  the  rectum, 
Roberts's  method,  a.  Anus  and  triangular  in- 
cision of  the  perineum,  i^ith  sutures  placed. 
Triangular  section  of  posterior  wall  of  rectum, 
with  sutures  placed  for  tying,  seen  through  win- 
dow in  anterior  wall. 
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through  the  sphincter  and  t^kin  to  the  priniarv  hicision  at  the  end  of  the 
coccyx;  repi*at  the  incision  upon  the  left  jiitle;  remove  from  the  entire  thick- 
ness of  tlie  posterior  wiill  of  tlie  rectum  a  triungidar  piece  about  three  inches 
in  len^rtli  aud  an  inch  at  the  base,  along  with  tlie  jK-rineal  triangle,  with 
scissors;  ligature  tln'  [bleeding  jiointfi  with  catgut;  unite  the  bordt^rs  of  the 
wound  from  above  d<»unward  with  chroiiiicizcd  eatgut  or  sterilized  silk, 
placing  the  first  suture  at  the  apex  of  tlie  rectal  wound;  introduce  successive 
intrarectal  sutures  a  third  of  an  inch  apart,  the  last  one  being  located  just 
inside  the  margin  of  the  anus;  tie  the  suturt's,  leaving  the  knots  williin  the 
bowel:  bring  together  and  unite  the  dividiHl  ends  of  the  sphincter  with  a 
shotted  wire  and  two  catgut  sutures;  introduce  a  drainage  tube  between  the 
rectum  and  sacrum  and  close  the  ano-coeeygeal  wound  by  shotted  wire  su- 
tures **  carried  deeply  through  the  structures  by  a  strong  curved  perina3um 
needle/'  Quieliule  of  the  bowel  is  maintained  in  the  usual  manner  for  a 
few  days,  and  is  followed  by  an  oleaginous  or  saline  laxative. 

The  Restdis. — Inasmuch  as  the  healing  of  the  deep  parts  of  the  w^ound 
by  granulation  is  essential  to  a  cure,  the  recovery  is  somewhat  protracted 
and  the  formation  of  a  fistulous  canal  need  not  he  unexfiected.  Oix'ration  in 
ord hni ry  cases  has  fretjucntly  resulted  in  final  relief.  The  dangers  of  this 
operation  result  frojn  exsection  of  a  portion  of  the  bowel  and  sphincters. 
Cutting  into  the  bowel  renders  great  the  liability  of  infection  of  the  wound, 
and  resection  of  the  sphincters  takes  chances  on  impairment  of  the  sphinc- 
terii'  control  which  wnuhl  r«  suit  in  the  event  of  sufipiiration  of  the  wound. 
Mikulicz's  Method  (Ampiitniwn).—V\iiiv  the  iiatitnt  in  the  lithotomy 
position  and  thoroughly  cleanse  anil  disinfect  the  prolapsed  portion;  in- 
sert the  index  linger 
yA  of  the  left  hand  into 

the  prolapse  and  di- 
vide the  external 
tube  for  about  an  inch 
parallel  to  and  an 
inch  from  the  anal 
margin  with  a  knife 
(Fig,  1419);  pass  a 
stitch  so  as  to  unite 
the  tu!>e8  together 
(Figs.  1041,  1043, 
and  1044),  if  the 
space  between  them 
be  unoccupied  by 
small  intestine;  tie 
in  a  reef  knot;  leave 
one  end  short  and  free  otuI  use  the  other  as  a  continuous  quilt  suture 
throughout  the  circumference  of  the  bowel;  sever  the  external  tul>e  as  the 
sewiug  proceeds,  so  that  cutting  and  sewing  will  cease  at  about  the  same 
time;  cut  through  the  irvtrrnal  tube  and  unite  the  divided  edges  of  Uie 
mucous  mend>rane  with  a  continuous  suture  all  round;  ckmnse  the  stump 
carefully  and  allow  it  to  slip  within  the  anus. 


Fio.  1419. — Operation  of  amputati«n  forpmlupse  of  the  rec- 
turn,  Mikulicz's  method.     Primarj'  sutures  applied 
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The  Remarks. — The  opening  into  the  peritoneal  cavity  that  attends  this 
procedure  bespeaks  the  employment  of  rigid  asepsis.  Unless  care  be  taken, 
the  stump  will  slip  away  as  soon  as  the  inner  tube  is  completely  divided. 
But  little  bleeding  attends  the  operation,  since  it  is  controlled  by  the 
sewing. 

Treves's  Method  (Amputation). — Place  the  patient  in  the  lithotomy 
position  with  the  |)elvis  well  raised  and  draw  down  the  prolapse  to  the  full 
extent ;  thoroughly  cleanse  the  field  of  operation  ;^  divide  the  mucous  mem- 
brane of  the  outer  wall  of  the  prolapse  close  to  the  cutaneous  junction, 
entirely  round  the  base,  with  a  knife;  separate  and  turn  down  toward  the 
apex  of  the  cone  the  mucous  cuff  of  the  prolapse,  by  means  of  scissors  and 
traction ;  cut  across  the  anterior  wall  of  the  prolapse  at  the  base  of  the  cone 
and  shut  off  the  }>eritoneal  cavity  with  a  sponge ;  rapidly  sever  the  remain- 
ing walls  of  the  prolapse  with  scissors,  seizing  each  inch  or  so  of  the  cut 
end  of  the  bowel  promptly  with  forceps,  to  arrest  ha;morrhage  and  prevent 
retraction  of  the  mucous  membrane ;  remove  the  sponge  from  the  peritoneal 
prolongation  and  close  the  opening  by  uniting  the  borders  of  the  divided 
membrane  by  several  fine  chromicized  catgut  sutures ;  unite  the  divided  end 
of  the  bowel  to  the  margin  of  the  anus  by  silkworm-gut  sutures  going 
through  the  entire  thickness  of  the  wall  of  the  gut,  and  ligaturing  the 
bleeding  points  as  they  appear;  cleanse  and  restore  the  parts  to  the  proper 
site. 

Kleberg's  Method  (Amputation). — Place  the  patient  in  the  lateral  posi- 
tion, with  the  pelvis  raised  and  the  shoulders  turned  downward  on  the 
operating  table  as  far  as  possible;  administer  the  anjBsthetic;  cause  an 
assistant  to  grasp  the  prolapsus  with  both  hands  with  the  fingers  extended 
downward,  and  j)ress  as  hard  as  possible  against  the  protrusion  at  a  point 
just  below  the  sphincter;  pass  upward,  beneath  the  hands  of  the  assistant, 
around  the  tumor,  to  its  base  a  strong  rubber  tube,  and  draw  it  only  tight 
enough  to  arrest  the  circulation ;  fasten  the  tubing  securely,  and  direct  the 
assistant  to  relax  his  grasp;  make  a  longitudinal  incision  anteriorly  two 
inches  long  through  the  prolapsed  rectum;  cut  the  peritoneal  sac  at  that 
situation;  seize  the  elastic  ligature  with  forceps,  and  prevent  its  displace- 
ment downward  into  the  incision ;  push  back  into  the  peritoneal  cavity  any 
prolapsed  small  intestine;  thrust  a  large-sized  Lcuer's  pocket  trocar  from 
before  backward  immediately  below  the  ligature  through  the  prolapse; 
remove  the  trocar,  leaving  the  cannula  behind ;  pass  two  elastic  drainage 
tubes  each  a  line  and  a  half  in  diameter  through  the  cannula,  and  remove 
the  latter;  tie  the  ligatures  tightly  at  the  respective  sides  of  the  prolapse; 
remove  the  primary  elastic  constriction,  and  cut  off  the  prolapsus  an  inch 
below  the  secondary  ligatures  with  scissors;  knead  the  parts  above  the  liga- 
tures with  the  fingers  for  a  few  moments  to  displace  upward  the  fluids; 
protect  the  parts  around  the  stump  with  cotton,  and  soak  the  stump  below 
the  ligature  with  a  mild  solution  of  chloride  of  zinc;  dry  the  stump,  knead 
the  soft  parts  as  before,  and  apply  again  the  chloride  of  zinc;  cover  the 
whole  with  dry  cotton  hatting,  and  cause  it  to  he  removed  as  soon  as  moist; 
reapply  dry  cotton  hatting,  and  allow  the  free  access  of  air  to  the  parts. 

The  Precautions. — The  pressure  of  the  rubber  tube  prevents  the  en- 
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traiuv  thnnigh  the  incision  of  air  or  blood  during  the  return  of  the  intes- 
tine. Bi^fon^  transfixion  with  the  troear,  be  sure  that  the  peritoneal  pro- 
longation is  empty.  If  silk  ligatures  be  tied  around  the  knots  of  the  ela^^tic 
onCv^i,  thest*  knots  will  Iv  much  moiv  secure. 

The  KesuJh. — In  a  jvatient  to  whom  this  treatment  was  applied  bv  Kle- 
iHTg  a  pr\^la]^us  a  foot  in  length  and  sii:  inches  in  diameter  was  removed. 
At  the  end  of  two  months  the  patient  had  recovered  t-ompletely.  In  another 
eas**  a  fatal  n^ult  followed,  dut-  perhaps  to  the  bad  state  of  the  patient's 
health. 

Venieuil*8  Method  irf\\fvr^x>K — Put  the  patient  in  the  lithotomy 
(H^lion  and  r\*stor\*  in  p:a«.v  the  prolapse:  make  outward  at  right  angles 
wiih  the  anterx^iHvterior  diaux-ier  of  the  anus  frc^m  either  side  of  the  open- 
ing an  incision  thivugh  the  integi:n>='ni  and  external  sphincter,  about  an 
inch  in  length:  make  an  incisiv^n  frv^m  the  tip  of  the  cocvyx  at  each  side  so 
as  to  nuvt  the  lermir.a!  ivir.ts  of  the  pivwding  ones:  dissect  and  raise 
friMU  IvhirAl  iVrwarv?  the  triangnlar  5ap,  inc>«ding  the  sul<utani-ous  cellu- 
lar tissue  and  the  r.lvrs  of  the  exiomal  sphincter,  "taring  them  attached  at 
the  Ixase  to  the  tissiu^s  surrv^uiiding  the  ar.us:  draw  the  flap  strongly 
upwarxK  and  av><^!i  tlv  iwier-er  wall  of  the  rwtum  for  a  distance  of  two  to 
two  and  a  half  i:u  V.^s  in  wivhh,  and  to  a  h^'igh:  eo/ja!  to  the  distance  from 
the  anu>  lo  the  ivau  of  t:u  ^wvyx.  Pasc^  four  :hrvads  parallel  with  each 
other  tran>\ersx\v  thr\n:gh  the  :y>s:er:v^r  wall  of  the  rvvium,  not  including 
the  uuK>ni>  utcii:l^ra:u\  v*^*^--?  ^-^^  upivr  ax  a  ivin:  convsi^onding  with 
the  tip  ot  t!io  v>\v\\,  a^vl  :::t  lower,  :hT\\  r.::h>  of  an  :r.eh  from  the  anus: 
pi^s^  a  iuxs*.!o  \\i',V.  The  i\\e  a:  the  :vnr.:,  frv^iv.  w::hour  inward  through  the 
^ku\  at  p;i:^>-^  >'.;vuiii\l  .ir.  iv.vh  ^iv.vl  a  h,^l:  rV;-!::  :hr  ::HV,:an  line  at  either 
>uU\  and  \>u!ulra\\  :'.u  :uxv:\^  :::  !v.rr.  w::h  :ht  vvrT\ ->>r.«i :ng  end  of  each 
>\U \» \\*       r -U'  V' \ \ \\  \\\\ \\^  • :  : '-.v  v.i^:y  r  >v 
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Fig.  1420. — Operation  for  prolapse  of  the  rectum, 
Tuttle's  method,  a.  Line  of  incision  midway 
between  apex  of  coccyx  and  base  of  prolapse. 
b.  Prolapsed  rectum. 


Thoroughly  disinfect  the  rectum  and  external  parts.  A  semicircular  inci- 
sion, about  one  to  two  inches  long,  is  then  made  midway  between  the  anus 
and  coccyx,  and  extended  into 
the  cellular  tissue  between  the 
rectum  and  sacrum.  With  the 
finger  or  a  long,  blunt-pointed, 
curved  scissors  the  rectum  is 
then  separated  from  the  sa- 
crum, as  high  up  as  the  length 
of  the  protruding  gut.  The 
sacral  surface  of  the  cavity 
thus  made  is  gently  curetted, 
to  remove  all  fat  and  freshen 
the  surfaces  for  future  union 
witli  the  gut.  With  the  aid  of 
an  assistant's  finger  in  the  rec- 
tum, the  gut  is  invaginated 
(Fig.  1421)  through  the  semi- 
circular incision  and  drawn 
down  as  far  as  it  will  come. 
The  external  surface  of  the 
posterior  wall  of  the  gut  being 
thus  exposed,  is  curetted  and 
freshened  down  to  the  muscu- 
lar layer.  Long  silkworm-gut 
sutures  are  now  passed  trans- 
versely through  the  muscular 
wall  of  the  gut,  taking  a  bight 
of  about  one  inch  or  more 
each,  their  ends  being  left  free. 
From  three  to  five  of  these  su- 
tures are  put  in,  about  one  half 
inch  apart.  Then,  with  a  long 
Peaslee  needle,  the  ends  of  the 
sutures  are  carried  up  through 
the  wound  (Fig.  1422)  and 
l)etween  the  rectum  and  sa- 
crum, and  brought  out  through 
the  ligaments,  fascia^,  and  skin, 
one  end  on  one  side  of  the  bont 
and  one  upon  the  opposite  side. 
The  upper  sutures  in  the  gut 
are  brought  out,  if  possible,  a 
little  higher  than  the  normal 
j)ortion  of  the  rectum.  When 
the  sutures  have  been  thus 
passed,  they  are  drawn  taut 
successivelv  from  above  down- 


Fio.  1 421 . — Operation  for  prolapse  of  the  rectum, 
Tuttle's  method.  Out,  d,  invaginated  through 
incision,  a,  6,  c.  Sutures  passed  through  mus- 
cular wall  of  gut. 


Fig.  1 422. — Operation  for  prolapse  of  the  rectum. 
Tuttle's  method.  Sutures  passed  upward  and 
out  at  sides  of  sacrum. 
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^kin  (Fig,  ir^3). 


Fig.  142:1 


-OjKTation  for  prola|XHe  of  tho  nM'tuni, 
iiirthiKl.  a,  h,  r,  Sntun^y  tiinl  cnf»r 
f^ik\i/.v  inti*rvenirig.  </.  i  »ri^iruil  wound 
c,   Hnn*M  innmlar  ligattine  for  n.'irrow- 

ing  anus  and  supp*jrting  »iiiiinet4?n     /.  Chjtline 

of  reiJuftHi  rectum . 


closed. 


iiul  lied  uviT  a  fold  of  iotlnforni  gauze  to  prevent  iheir  cutting  into 
The  reL-luiJi  is  thuH  lield  in  its  iiurmal  ])os?ition  by 
the  8iiturotf,  wlutli  are  left  in 
from  ten  days  lo  two  weeks, 
A  buried,  circular,  kangaroo- 
tendon  ligature  is  parsed 
arnuiid  the  rectum,  on  a  level 
with  the  up[H-"r  uiargin  of  the 
external  sphincter,  and  tied 
tight  enough  to  constrict  the 
index  finger  passed  into  the 
anus.  The  ojieration  is  com- 
pleted by  ciofijng  I  he  setnieir- 
ciilar  inci^iou  posterior  to  the 
anui>  with  ehromieizeil  gut  j^u- 
liires  passed  dei-p  eiioygli  to 
bring  together  the  eudi*  of  the 
reetoK'oeeygeuii  and  external 
sphincter  muscles,  which  will 
have  been  cut*  The  patient  is 
kept    in   bed  for  three  weeks, 

and  hife  bowels  are  moved  by  enema  on  the  eighth  day." 

The  RejsuHs. — Five  eases  have  bt^en  operati'd  on  by  Dr.  Tuttle,  the  first 

four  41,  31,  30,  and  21  months  ago  respectively.     The  fifth  case  is  of  too 

retrnt  date  to  merit  attentiim  in  this 

connection.     In  four  cases  the  average 

lengtli  of  the  prolapse  and  of  the  time 

of  infliction  was  3.T5  inches  and  7  years 

respectively,     Prom]Jt  i-ecovery  and  no 

return  characterize  each  case. 

Peters*8    Method     {Proctopexy), — 

Peters  carried  into  effect  an  ojK^ration  as 

follows    (Fig.    1424):   Oi>en   the  abdo- 
men in  the  meiiian  line;  seize  and  draw 

upward  the  rectum,  restoring  the  pro- 
lapse; narrow  the  lumen  of  the  lower 

portion   of  the  bowel  by  infolding    its 

anterior  wall  and  confining  the  infold  in 

phKTL'  by  six  silk  suturi^s  so  pa.^sed  ass  lo 

embrace  only  the  serous,  and  muscular 

coats    (a    and    c).      The    lowest    stitcli 

should  lie  platHxl  as  near  to  the  anus  as  is 

possible.     If  now  the  rectum  he  stitched 

to  the  alHlominat  wall  {h)  as  high  up  a^^^ 

po^^^^ihle  by  nutans  of  the  long  ends  of 

the  sutures,  permanent  restoration  may 

be  rxpiH^ttHl,    A  eaiie  of  two  years'  stand- 
ing without  relnm  is  reported* 


Pio,  1424— Oprrnlion  for  pmtapw  of 
tb<»  rvrtum.  rrt<'r^\s  rnettKKi.  a  litid 
r.  Infolding  the  roclum,  fc,  At)dom- 
ifud  walL 
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Colopexy. — Colopexy  consists  in  the  elevation  and  fixation  of  the  bowel 
to  some  part  of  the  abdominal  wall  for  the  cure  of  severe  cases  of  rectal 
prolapse. 

The  operation  was  devised  and  performed  first  by  Jacnnel  on  February  5,  1889. 
He  opened  the  abdomen  in  the  iliac  region  as  for  the  formation  of  artificial  anus, 
raised  the  intestine  out  of  the  wound,  and  drew  it  upward  so  as  to  reduce  the  pro- 
lapse of  the  rectum.  He  confined  the  bowel  in  place  by  stitching  it  to  the  borders 
of  the  wound,  and  by  the  support  of  a  steel  sound,  surrounded  by  gauze,  carried 
through  the  mesentery,  it  was  retained  outside  the  abdomen.  An  artificial  anus  was 
made  on  the  sixth  day  following  the  operation ;  a  movement  occurred  on  the  eighth, 
and  the  sound  was  removed  on  the  ninth  day.* 

The  writer  operated  on  a  long-standing  case  of  prolapse  of  the  rectum  that  had 
resisted  other  curative  measures,  on  October  31,  1896.  At  the  time  of  the  operation 
the  prolapse  was  two  and  a  half  inches  in  length  and  five  inches  in  circumference.  It 
could  be  readily  reduced  by  the  patient,  and  remained  up  except  with  the  act  of  defe- 
cation.    The  sphincter  was  feeble,  the  voluntary  action  being  scarcely  apparent. 

The  Operation, — An  incision  three  inches  in  length,  about  an  inch  above 
and  parallel  with  Poupart*s  ligament,  was  made  down  to  and  through  the 


Fig.  1425. — OjxTation  of  colopexy  for  prolapsed  rootum,  author's  method,  a,  a.  Mus- 
cular hand  of  intcstino.  6.  h.  Parietal  iK'ritonjruin  quilt'ed  and  sewed  to  intestine 
at  either  side.     c.  Old  fistulous  o|M»ning. 

poritonjeuiii.     Tlu'  jM'ritonanini  was  separated   from  the  sujMTimpostHl  tis- 
sues at  cither  side  for  an  inch  at  least,  but  fjirtlicr  above  than  Ih'Iow.     The 

♦  Extnict  from  a  paper  !)y  the  author,  puhlishtHl  in  the  Annals  of  Surjcerj-,  August, 
1897. 
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gut  was  pulled  upward  firmly,  cauging  the  prolapse  to  disappear  eutirely; 
and,  while  the  got  was  being  thus  held,  any  relaxed  tissue  of  the  rectum 
withiu  reaeh  was  drawn  down.  During  firm  traction  upward  on  the  gut 
the  peritoneal  flaps  of  the  wound  were  joined  to  it  by  quilting  and  contin- 
uous sewing  with  silk,  the  stitches  including  the  nmstrular  cout  of  the 
intestine  (Fig.  1425).  Six  silk  sutures  were  carried  through  the  borders 
of  the  abdominal  wound  so  as  to  include  the  muscular  ct^at  of  the  gut, 
behind  the  longitudinal  band.  The  longitudinal  band  was  drawn  forward 
into  the  wound  almost  to  the  external  limit,  the  sutures  were  tied  firmly, 
thus  causing  the  border  of  the  wound  to  grasp  the  entire  band  and  a  small 
portion  of  the  intestinal  walh  The  wound  healed  promptly  without  an 
untoward  manifestation.  The  patient  was  krpt  in  Wd  for  three  weeks, 
after  which  he  was  allowed  entire  freedom  of  action  in  all  respects.  No 
distinct  rectal  jirotnision  appeared  after  defecation,  or  with  the  effort, 
during  the  two  and  a  half  years  that  the  patient  remained  under  obser- 
vation. 

The  Re?iiiUs. — In  30  cases  of  eo!o|jexy  non-retHirrent^e  is  stated  in  22, 
partial  recurrence  in  3,  and  recurrence  in  4.  Not  a  single  deatb,  and  no 
other  sequels  except  a  hernial  protrusion  in  one  ease,  is  reported.  No 
comments  Ix'oring  on  the  facts  of  annoy anee  or  suffering  of  any  kind  during 
couvalcscrntH*  an*  i*xj>r('sscd. 

Tuttle's  Sipttoidopexy. — Put  the  patient  in  the  Trendelenburg  posi- 
tion;  make  a  longitudinal  incision  through  the  left  rectus  muHcle,  begin- 
ning two  and  a  luilf  ineht*s  above  the  pubis  and  extc^iding  upward;  strip 
the  parietal  pcritonjiHim  liitcrally  half  an  inch  on  cither  side  at  the  lower 
iwrtion  of  the  wound;  reduce  the  pn»laj>se,  pull  the  sigmoid  upward  until 
it  suspends  the  rectvnu  in  its  normal  location, 
and  in  this  position  of  comparative  tension  sew 
the  longitudinal  nmscular  liand  of  the  signifjid 
to  the  lower  inch  and  a  half  of  I  be  wound  in  the 
Iransversalis  fascia.  Stitches  of  fine  silk  or 
chromicized  catgut  are  used,  each  of  which  is 
passed  through  the  edges  of  tlie  transversalis 
fascia  on  eithtT  side  and  l>ctwcen  them  tbnnigh 
the  longitudinal  band.  The  remainder  of  the 
wound  is  closed  by  ticr- 
t^uturing. 

The  Remark,— Tha 
foot  of  the  bed  is  elevated 
for  five  days  and  the  bow- 
els are  moved  on  the  sev- 
enth day. 

has  performed  this  operation  in  seven  cases  of  prolapse  witb  no  recurrences. 
Some  of  the  patients  complained  of  a  dragging  pain  at  the  site  of  llie 
adhesion. 

Introduction  of  Bougies,  etc,,  to  the  Rectum.— Empty  and  cleanse  the 
rectum  and  place  the  patient  in  either  one  f^f  the  three  positions  for  rectal 


Fio.  1426. — Thf*  intrfMluetion  of  bulbous  bougie  into 
the  rpctum. 
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examinatioD  (page  111*5)  ;  iiiji^ct  iiiiu  tlu^  rt'ctiini  an  oiiiur  or  8o  of  steril- 
ized oil;  grasp  and  carry  the  bougie  (Fig.  1426)  from  behind  forward 
toward  the  navel  along  the  anal  axis,  then  change  the  direction  to  back- 
ward and  upward,  until  the  injitrnnient  strikes  the  hollow  of  the  sacrum, 
then  direct  the  point  forward  to  take  the  curve  of  the  sacrum,  and  finally 
to  the  left  in  accordance  with  the  directions  of  the  rcs]>eetive  curves  (page 
1194),  without  the  u^o  of  force, 

?7ie  Remarks.— T^he  introduction  direoUy  upward  into  the  anus  of  the 
point  of  a  i?yringe  encnjuehcs  [ihiinftilly  on  the  tjuperior  wall  of  the  an.al 


Fig.  1427.  Fio.  1428, 

FiQ.  1427. — Operation  for  etrictun^  of  the  rectum,  Bacon's  method.  n»  h.  Upper  limit  of 
levator  ani  mii«€le.  r.  Anastomotic  opening  betw(*pii  rc^ftnni  and  sigmuid  flexure. 
e,  Sifriwnd  flexure,     d.  Rectum.     /.  Anus.     ♦Seat  of  strirture. 

Fig.  1428. — ^C  )p4>mtion  for  Htrietun*  of  the  rei'tum,  Bacon's  method.  Spiral  instrument 
for  insertion  of  female  .se/annent  of  button. 

curve,  and  tlu'  point  is  often  arrested  hv  it.  The  intTarecta!  folds  not  infre- 
quently arrest  *he  u|>wjird  course  of  the  Imu^ie,  ref|uiring  a  change  of  direc- 
tion to  elTcct  furthiT  admission.  In  normal  conditions  the  bougie  will  pa^ 
up  to  near  the  middle  of  the  sigmoid  flexure.  If  this  portion  of  the  intes- 
tine or  it^^  mesenierv  he  unusually  long  the  end  of  tlie  instrument  may  \w  felt 
beneath  I  he  skin  in  the  hypochondriac  region.  High  injections  are  intro- 
duced with  the  patient  in  the  knee-elhow  position  or  while  lying  on  the  side 
with  the  pelvis  elevated.  Rubber  instruments,  or  those  having  a  rubk^r 
tip,  are  preferabk%  since  there  is  less  danger  of  injury  from  their  use.    The 
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flexure  (Fig.  1427) ;  locate  the  seat  and  extent  of  the  stricturerl  part  (*) ; 
estimate  the  projHT  site  of  anastomosis  by  applying  the  sigmoid  flexure  (e) 
to  the  rectum  (d)  Inflow  the  seat  of  stricture;  draw  the  sigmoid  flexure  up 
into  tlie  wound  and  introduce  into  it  in  the  usual  manner  the  male  segment 
of  the  Murphy  button;  return  it  to  the  selected  site  for  anastomosis  and 
introduce  the  female  segment  of  the  button  through  the  anus  (f)  up  to  the 
lower  limits  of  the  stricture  by  means  of  a  special  trocar-pointed  instrument 
(Fig.  1428)  so  constructed  as  to  deposit  the  shank  of  the  segment  in  the 
channel  caused  by  the  perforation  of  the  trocar ;  lock  together  the  respective 
portions  of  the  button  in  the  usual  manner;  stitch  the  previously  scarified 
contiguous  serous  surfaces  of  the  in- 
testine closely  together  (c,  r.  Fig.  1429) 
to  prevent  the  small  intestine  from 
slipping  between  them.  After  escape 
of  the  button  wash  out  thoroughly  the 
rectum  and  colon,  and  introduce  as 
indicated  in  the  illustration  (Fig. 
1429),  a  suitable  clamp,  which  is 
caused  to  grasp  the  contiguous  sur- 
faces and  is  tightened  from  day  to 
day  until  the  septum  is  destroyed  and 
the  spur  removed. 

The  Remarks. — The  button  is 
usually  expelled  during  the  first  Fio.  1430.— Operation  for  low  stricture  of 
week.  The  largest  sized  button  is  the  rectum,  Bacon's  method,  a  b.  Sefh 
Au     \      ,    t       iv  mi  aration  of  wall  of  gut  (e,  a)  after  inci- 

the  best  for  the  purpose.     The  sep-        sion  through -continuoils  tract  -  (/). 
tum  is  severed  by  the  clamp  at  the 

end  of  the  third  or  fourth  day.     Strict  asepsis  is  demanded  throughout. 
The  special  instrument  for  depositing  the  female  half  may  be  extemporized. 

llie  Precautions. — If  the  small  intestine  should  slip  between  the  folds 
the  application  of  the  clamp  will  cause  prompt  and  complete  intestinal 
obstruction.  Therefore,  early  and  perfect  apposition  is  sought  for  by 
means  of  scarification  and  suturing. 

The  Results. — A  sufficient  number  of  successful  cures  are  noted  to  com- 
mend the  method  in  suitable  cases. 

Bacon  proposed  somewhat  later  the  following  plan  for  the  treatment  of 
stricture  located  just  above  the  internal  sphincter:  With  the  patient  under 
anaesthesia,  and  the  rectum  thoroughly  cleansed,  puncture  the  posterior 
wall  just  above  the  internal  sphincter  with  an  aneurism  needle  armed  with 
a  heavy  silk  ligature  (Fig.  1430) ;  carry  the  point  of  the  instrument  back 
into  the  perirectal  tissue  behind  the  stricture,  thence  upward  and  through 
into  the  bowel  above  the  upper  limit  of  the  stricture.  The  nec»dle  is  with- 
drawTi,  leaving  the  ligature  surrounding  the  stricture  and  with  both  ends 
hanging  from  the  anus.  The  ends  are  tied  together  and  the  loop  kept  in 
place  for  "  about  thrive  months  ''  to  secure  a  "  continuous  tract  "  (/),  after 
which  the  suture  is  withdrawn,  a  grooved  director  inserted  along  its  course, 
and  the  intervening  tissue  divided  freely  with  the  cautery  into  the  rectum, 
thus  severing  the  stricture. 


7'  <  //"^''/"'♦*>. — 'J'  •'.'  .  !!•-&  ^r  "'•  ^--ti '•!>?..  Vt  Tii^Aii?  *"'  ihe^  S?rnl*,  a  tract 

pf'-. '■:.*.:.;/  ';.•-!;  ■-;-.'.:.  i:.*:  *:^r  k'^'»=^^'^rL.z  r^vin.  of  ibe  cMifmcrioii- 

T:.*r  frt-t'  ';ra.;:i;:'-  ;':*■'»•-:.•-  .r.fr^.ti-'L  ar--:  ^iTt.r  vt  so  ar^oj&DC*-  attends 
th':  Tr'r;^ •:;.'-:.'.  T.v-  j*a'.' :,:  >  'Jr-ja!:v  »>:■:  -i-  }»^i  a  wt^k  after  the  inser- 
tion of  ■.:>:  -j-To.'j  ^.:  'i  ai."T:..:r  w.-..-.:  af:*:r  '^vi^ii-.r;  vf  tL-f:  ^tricTare. 

77/^  fif'Atjff^. — h'i**/n  r'-K-n-  ^r**:Tii\  f-a-r^  a*  "  apiiarentlT  cared  ~  and 
thr'**-  :i-  ••  pania;  fa'.'j;*-."  H*-  ar^.-^vjutr  f-.-r  the  ]an<rr  liec:aii?e  of  failure 
to  ifj'iij'i'-  wit -'J  x'r.*:  i.^r^T-.-'r  a!!  of  xhr:-  i/.-ar  t:?*T:e  ar^jve  and  Wrtw  the  con- 
htri'-Tjon,  Tin-  n-a!  jf;'-rit-  of  i};i-  jilan  rv,n->t  in  the  simplicity  and  the 
tiMfiflan*-*-  f>f  'ii. i-ion  of  th«-  -t»hi!jf-t'-r  and  ii»  f-«»n»*:ijnent  annoyancv?, 

llnHmaitn  a^j v^y-at'-'l  f'if  tn-aiirif-nt  of  dii^iruh  >tricTure  dilatation  of 
til'-  a  UN-,  tli<f  ■^-izin^r,  puliinj:  down,  and  i-?olation  of  the  ^t^ictu^e.  followed 
hv  -'''tion  of  til*-  n-'iurn  and  union  of  the  rujx.'rior  extremity  to  the  integu- 
rii'-utarv  Ik^pI'T. 

ilow'-vr.  it  af;|>^:ar-  tiial  at  th"  r-nd  of  a  f».'W  days  the  stitches  cut  out 
and  \\\t'  n\t\f*v  t-iA  a-^-^ud-  -on j»- what,  but  not  -utlicienily  to  materially 
air'-'t  \\u'  n-uit-.  A  tuU*  -urroundi-d  with  iodofonii  jiauze  should  be  intro- 
dij'-'d  and  k'pt  in  \A'.n*'  hy  \i',{\\'/j'  and  a  jH-rin«.'al  handage. 

I'ln'  nrnnirl,'.".  Ilarhininii  hi;:hly  fonmicndi'd  this  plan  Ix^^use  of  its 
ra|»idit\.  -inipli^ity.  and  the  -li;:ht  injury  it  r-aii^fs.  We  are  not  disposed  to 
n-;:ard  it  in  th**  -;irMc  li;.'ht.  <\r-<'pt.  iHTiiaji.-.  when  the  stricture  is  so  close  to 
th<'  anil-  a-  lo  n-iwhr  thf  divi-ion  of  mtoiis  mcMiihrane  iinj.K>ssiblo,  and. 
loo,  wh<-n  !h<'  ',\i^(■i^\)^^^i\  ntraction  is  not  followed  by  subsequent  stricture 
fnrniation. 

External  Proctotomy  (Lunar  or  rostrn'or  Proctotomy). — In  external 
|iro<|*»l<miy  iIm*  n-ciiim  i-  ojx-iumI  fnirn  In-hind  for  the  removal  of  foreign 
hn(li<  -  :iiid  tiiiiior.-,  an<l  fur  tin*  <livi.-.inn  u'i  niali;:nant  stricture. 

I'hr  (fprni/lf/n.  I*rc|>an'  and  ]>lac<'  tin*  j)ati<'nt  as  before;  open  the 
bowi'l  rMin|)l«'trly,  \'\'n]\\  :\\\(\  incliidiii^r  tin-  anus  nj)\vard  and  backward  even 
lo  \\u'  iiH(\\,  witji  ihi'  rcrascnr,  LNil\ano-<aiitrry,  or  the  knife.  The  knife 
is  rm|)|oy«'d  iiu»-|  rrripirnt ly,  and  in  i'illicr  *)(  llic  followinti^  manners: 

ti.  K\\uK('  Hn*  lowr-r  pjirl  of  the  stricture  by  euttin<:  through  the  tissues 
b(>hiii(l  Jind  brlnw  ihe  strieture  witli  an  ordinary  scalpel,  and  then  divide  the 
^t  rid  urc  curii|ilc|ely. 

//.  I*a-^  llin»u;!li  the  stricture  a  sharp-pointed  curved  bistoury  or  ordi- 
nary r<alpel;  turn  lheed;ie  backward  at  the  ine(lian  line  ])osteriorly  and  cut 
dirccil\  throiiMh  to  the  external  wound.  Lipiture  the  bleeding  points; 
pa<l\  the  wniind  liriul\  with  iodoform  gau/e  to  check  oozing  and  prevent 
inl'cclion.     The  \\<»un(l   i<  dressed  a>  often  as  cleanliness  retiuires. 

'/7/f'  lirninr/,'^.  The  <li\i>ion  can  be  made  from  without  inward  with 
almo>t  e«|ual  facilitv.  Posterior  |»roctotomy  provides  ample  drainage  and 
a  full  oppoiinnilN  to  mh  ure  cleanliness,  both  of  which  are  denied  hv  incom- 
plete inlcrnal  inci«^ion. 

/''/.■  /.*.  n////n.  The  d«'alh  rate  from  this  practice  is  not  insiirnifieant,  and 
the  duraii.Mi  y^\  life  fnllnwinu  operation  is  about  KHi  ,lay>.  Wheiu'ver  this 
di>ca'^c  can  bt-  rcmvu.d  and  etpial  t'tunl'orl  assured  by  otluT  means  pnvtot- 
oin\    -liouM   noi    be  ]>racti(  c»l. 
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Proctectomy. — Proctectomy  signifies  partial  or  complete  removal  of  the 
rectum,  and  as  a  curative  or  palliative  measure  is,  at  the  present  time,  a 
generally  accepted  surgical  procedure.  It  can  be  stated  as  a  conservative 
precept,  however,  that  if  the  upper  limit  of  the  growth  can  not  be  easily 
reached  with  the  index  finger,  its  removal  should  be  contemplated  more 
seriously,  owing  to  the  contiguity  of  the  peritonaeum.  Still,  even  under 
these  circumstances,  if  the  mucous  membrane  only  be  involved,  the  diseased 
structure  can  sometimes  be  stripped  off  without  entering  the  peritoneal 
cavity.  If  contiguous  viscera  be  involved,  or  the  pelvic  lymphatic  glands 
be  enlarged,  the  expediency  of  the  operation  is  decidedly  questionable.  The 
presence  of  ulceration,  stricture,  or  cancer  may  call  for  the  operation. 
When  done  through  the  perinwum,  through  the  sacrum,  or  through  the 
vagina,  it  is  called  perineal,  sacral,  or  vaginal  proctectomy,  respectively. 

The  Anatomical  Points. — Between  the  rectum  and  the  base  of  the  blad- 
der in  the  male,  and  the  posterior  vaginal  wall  in  the  female,  there  is  a 
fibrous  compartment,  the  prcrcctal  space,  about  two  inches  in  height,  filled 
in  with  a  delicate  areolar  tissue  and  limited  above  by  the  peritoneal  pouch, 
which,  when  opened,  offers  an  easy  separation  before  the  entering  finger 
(Fig.  1401,  U).  The  structures  below  this  space,  attaching  the  bowel  ante- 
riorly in  the  median  line  in  the  male,  arc  the  recto-urethralis  muscle,  the 
recto-vesical  fascia  covering  it,  muscle  fibers  associated  laterally  with  the 
levator  ani  which  cover  the  recto-vesical  fascia  and  converge  to  form  a 
septum  by  their  insertion  into  the  central  tendon  of  the  perineum,  and 
the  anterior  attachments  of  the  external  sphincter.  Behind  the  recto- 
urethralis  muscle  and  at  the  base  of  the  triangular  ligament  the  rectum  is 
easily  separable.  Lusk  *  has  found  that  the  longitudinal  coat  of  the  rec- 
tum sometimes  has  an  attachment  around  the  apex  of  the  prostate,  which, 
when  present,  must  be  divided  in  order  to  enter  the  space  at  the  base  of  the 
bladder.  Gosset  and  Proust's  f  method  of  approach  to  the  base  of  the 
bladder  aims  at  getting  Ix^neath  the  central  tendon  of  the  perinaeum 
guided  to  it  by  the  accelerator  urina?  and  transverse  perineal  muscles,  then 
dividing  transversely  the  recto-urethralis  muscle,  finding  the  rectal  wall 
lying  above  the  recto-urethralis  muscle,  and  stripping  it  back  from  the 
triangular  ligament.  The  peritoneal  pouch  can  bci  stripped  up  from  the 
front  of  the  bowel  for  about  two  inches,  which  is  of  importance  in  perineal 
excision  of  the  rectum.  The  antero-lateral  attachments  of  the  rectum 
(Fig.  1401)  which  are  cut  in  rectal  excision  are  the  anterior  fibers  of  the 
levator  ani  (M),  the  recto-vesical  fascia  (P)  passing  down  from  the  sides 
of  the  prostate  and  vesicules  seminales  (W)  to  surround  the  rectum,  and 
the  fascia  lining  the  prerectal  or  infravesical  space  (U).  Beneath  the 
recto-vesical  fascia  at  this  situation  are  found  the  middle  hicmorrhoidal 
vessels  (iS  =  the.  artery),  which  are  ti(Ml  in  perineal  protectomy.  The 
fascia  covering  the  rectum  posteriorly  is  connected  to  the  front  of  the 
sacrum  by  two  Icmgitudinal  folds  attached  on  either  side  just  internal  to 
the  anterior  sacral  foramina,  which  meet  below  in  a  point  at  the  a{)ex  of 

♦  Mt'dical  iind  Sur^ijical  Hqwrt  of  Hdleviio  Hospital,  i,  1904. 
t  Hull,  de  la  Sue.  Anat.  de  Paris,  bcxvii,  1902,  p.  -125. 
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hjciiiorrhage.  The  rectum  ha^  now  been  made  to  descend  about  12  to  14 
centimeters  (4.8  to  5.5  inches )  below  the  plane  of  the  \)eT\nmimf  and  it 
is  held  further  only  hy  its  peritoneal  attachments  and  the  inessO-rtH^tum. 
0|)en  I  hi*  cul-df-mt\  clamp  the  ti^ues  on  either  side  of  the  biwel  as  clo^ 
a»  possible  to  it  (Fig.  1433),  and  free  the  bowel  by  dividing  the  tissues 
between  it  and  the  clamps,  Suilieient  of  the  bowel  has  been  drawn  down 
when  the  healthy  portion  of  intestine  above  the  seat  of  disease  reaches  the 
posterior  angle  of  the  perineal  wound  without  strain  on  it.     Close  the 


Fl0»  1432. — Operation  of  perineal  proctectomy,  QiK^nu's  method.     Showing  the  anterior 

portion    of    rectum    detached,     a.  The    prostate.     6.  The    levator    ani.     r.  The 
middle  hemorrhoidal  veaseb.     rf.  The  penlfuiirum. 

peritoneal  opening  by  suturing  the  anterior  flap  to  the  colon ;  draw  together 

tlie  remains  of  the  levator  ani  and  the  reeto-vesicul  fascia,  so  as  to  cover 
the  posterior  surface  of  the  prostate  or  vagina.  Pack  the  perineal  wound 
willi  gauze  and  incise  the  anterior  wall  of  the  rectum,  now  lianging  outside 
of  the  wound,  and  irrigate  the  bowel  through  the  iliac  anus  to  remove  can- 
ciTous  debris  and  clots.  Amputate  the  rectum  a  little  below  the  ptTineal 
wound  and  well  above  the  tumor,  layer  by  layer,  catching  the  bleeding 
points  as  they  occur;  fix  the  end  of  the  bowel  a  little  in  front  of  the  pos- 
terior  angle  of  the  wound;  close  tlie  wound  in  front  and  behind  the  site  of 
fixation  of  the  end  of  the  bowel,  introducing  drainage. 

The  RemnrlcM. — This  technique  applies  to  all  cases  of  cancer  of  the 
rectum.  It  permitj*  the  extir}>ation  of  Ihe  riMtuni  a.^cptically,  or  at  least  re- 
dntt's  the  chano'S  of  infection  to  a  miniuninL  It  allow!^  a  methodical  sepa- 
ration in  plain  view  of  the  perineal  tissues  which  attach  the  rectum  to  the 
ttrelhra.  the  Inilb,  ond  the  prostate;  the  mvni]  glands  are  easily  removed, 
together  with  the  tumor.     When  the  prostate  is  involvetl  in  the  cancvr  a 
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sound  can  be  introduced  into  the  urethra  and  a  transverse  slice  of  the 
prostate  removed  externally  to  the  urethra  channel.  If  the  vesicules  semi- 
nales  are  involved  in  the  disease,  they  likewise  can  be  extirpated.  In  the 
female  the  division  of  the  ano-vulvar  rhaphe  can  be  facilitated  by  the  intro- 
duction of  a  finger  into  the  vagina  and  the  dissection  of  the  tissues  toward 
its  j)osterior  surface;  also  in  this  sex  when  the  pyramidal  space  is  exposed 
the  lateral  septum  on  either  side  of  it  should  be  cut  very  close  to  the  vagina. 
The  needless  sacrifice  of  any  part  of  the  rectum  or  anal  margin  should  be 
avoided  for  obvious  reasons.  A  malignant  growth  within  the  rectum  of 
the  male  should  be  located  not  higher  than  four  inches  from  the  anus,  and 
in  the  female  not  higher  than  three  inches  anteriorly,  for  the  purposes  of 
efficient  removal  by  the  perineal  route.  The  prostate  body  and  contiguous 
tissues  are  slowly  invaded,  but  the  vagina  and  uterus  are  quite  promptly 
involved  by  malignant  extension  from  the  rectum.  The  suturing  of  the 
end  of  the  divided  gut  to  the  tissues  below  hastens  healing,  lessens  the  area 
of  exposed  raw  surface,  and  diminishes  the  tendency  to  stricture.  If  infec- 
tion happens  above  the  line  of  sewing,  drainage  and  cleanliness  should  be 


Fig.  1433. — Operation  of  perineal  proctectomy,  Quc^nu's  method.  Showing  peritoneal 
cul-iU'-Nur  ofKJiied  ana  connection  ciainpod.  Bowel  and  peritoneal  covering  ex- 
postnl. 

secured,  aided  by  removal  of  one  or  more  and  perhaps  all  of  the  sutures. 
Sutures  thus  (Mii])loye(l  should  Ix?  carried  deeply  and  caused  to  eliminate 
as  much  as  j)ossil)le  the  presence  of  dead  spa(vs. 

The  Precautions. — Carefully  avoid  injury  of  the  vagina  in  the  female, 
and  of  the  urethra  in  the  male:  notice  if  the  peritoneal  cavity  has  been 
ojK'ued,  and  if  so,  repair  it  by  sewing,  if  possible,  otherwise  introduce  a 
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gauze  tam]Kui ;  witli  vniv,  litllo  dangi^r  fruni  Hiis  involvement  need  be 
feared.  Hftention  of  urine  h  likely  to  follow  the  operalion.  All  diseased 
tissues  should  l»r^  removed  if  praeticahle,  otlit^nvise  the  openition  will  lie  of 
but  little  u,Ke  and  pot^sibly  do  nuieh  haruL 

The  Rf\^nlh. — t^ueuu  rejjorted  K?  eases  with  2  deaths,  1  from  sepsis  and 
1  from  iran<:reiie  of  the  ^nl. 

AbdomiEo-perineal  Sigmoido-proH&ctomy  {{hitnu).  Ftrd  Step:  Thfi 
Inci.sion  /nui  ihe  Liffaftire  of  the  Ittierndl  lluir  Arteries. — Plaee  the  jTatieut 
in  the  Trendelenburg  i)osition;  make  a  nu'dian  iueisioii,  paek  otT  to  tlie  left 
side  the  diseased  howeU  nnd  Ihrongh  an  incision  in  the  peritomeurn  ligature 
the  right  internal  iliae  artery,  avoiding  injury  to  the  ureter  (page  K15, 
vol.  i).  The  left  internal  iliae  artery  can  then  he  ligatnred  tlirough  an  inei- 
sion  in  the  peritonamm  passing  tirst  through  the  base  of  the  nusosigmoid, 
but  it  ifi  easier  to  leave  the  tying  of  this  vessel  until  after  the  sigmoid  loop 
has  been  divided.  Explore  the  course  of  the  iliae  vessels,  esp*3eiaUy  at  their 
bifurentions,  for  j^uspieions^  glanHB;  close  the  right  peritoneal  ineision* 

Second  Step:  The  LUte  ration  of  the  Si  (f  moid  Loop  tind  Fur  million  of 
a  Left  Iliac  Anus. —  Plaee  gauze  pads  all  around  the  sigmoid,  make  a  hole 
in  the  inesosigmoid  opposite  the  .site  of  proposed  section  of  tlic  bowel, 
avoiding  the  vessels;  strip  the  Ivowel  contents  back,  ligature  the  gut  here 
with  two  ligatures  of  strong  silk  phuvd  several  eentimeters  apart,  and  then 
divide  the  intestine  with  a  cautery  between  the  ligatures,  having  Hrst  made 
sure  that  the  proximal  end  will  he  of  sufUeient  length  to  be  brought  outside 
of  the  abdomen  without  too  myeli  tension  for  the  formation  of  the  iliac 
anus.  Dry  the  extremities  of  the  divided  gut,  then  cauterize  them  axid 
tie  over  them  ruhlier  or  gauze.  Between  two  clamps  continue  tlie  lilvera- 
tion  of  the  intestine  from  above  downward  along  the  mL^>signioid.  Bring 
the  proximal  extremity  through  a  left  iliac  incision,  suturing  its  serous 
surface  to  the  parietal  peritomeum  at  the  opening,  at  three  or  four  points. 

Third  Step:  The  Liberation  uf  the  Ilecinw. — Incise  any  remaining 
mesosigmoid  on  either  side,  and  then  carry  the  distal  extremity  of  bowel 
forward  tant  over  the  pubis,  thereViy  bringing  into  a  cor4l-like  pronnnence 
the  superior  ha?morrhoidal  vessels,  which  tie.  Raise  the  rectum  from  the 
front  of  the  sacrum  clown  to  the  tip  of  the  latter,  and  if  easy  of  access 
incise  anteriorly  the  peritoneal  pouch.  The  cut  edges  of  the  mesosigmoid 
may  be  sewed  together.  Having  mode  sure  that  the  distal  extrennty  of 
bowel  is  well  covered  and  protected,  place  it  in  the  pelvic  cavity  and  over 
it  put  one  or  two  gauze  pads  and  close  the  abdominal  wound. 

Fortrth  Step:  Perineal  Exiirptition, — Put  the  patient  in  the  lithotomy 
position,  reeleanse  the  operative  liehl,  and  extirpate  the  rectum  in  the  man- 
ner already  descrifjcd  under  iierineal  proettH:'tomy  (page  ri20),  removing 
the  whole  excised  lower  end  of  intestine,  together  with  the  gauze  pads 
above  it. 

The  Precaudom. — ^In  ligating  the  right  internal  iliac  artery  the  ureter 
is  found  directly  under  the  peritonanim.  An  incision  in  the  ]»eritonieum 
at  the  side  of  the  promontnr>%  a  little  internal  to  the  pulsjiting  vessels, 
should  avoid  t]*e  ureter,  leaving  it  in  the  external  flap  of  |»eritona*uiTi. 
The  left  ureter  lies  dtrpiT  than  the  right,  the  inferior  mesenteric  vesnels 
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intervening  between  it  and  peritonaeum.  The  external  iliac  artery  should 
be  located  before  the  internal  iliac  is  tied.  The  abdominal  wound  should 
be  sealed  up  to  prevent  its  possible  infection  from  the  artificial  anus. 

lite  Remarks. — The  internal  iliac  vessels  were  first  ligatured  in  this 
operation  by  David  Giordano.  The  resulting  haemostasis  is  so  complete 
that  about  ten  inches  of  intestine  can  be  removed  without  using  a  ligature 
except  for  two  or  three  veins.  The  proximal  end  forming  the  artificial 
anus  is  left  closed  by  the  thread  tied  around  it  as  long  as  jwssible  after  the 
operation.  Where  the  seat  of  disease  is  above  the  sphincters,  Ball  recom- 
mends tying  off  the  bowel  above  the  recto-vesical  fascia,  dissecting  out  the 
mucous  membrane  down  to  the  anal  margin,  and  bringing  the  end  of  the 
colcm  out  at  the  anus  and  fixing  it  there,  after  the  method  of  Moulonguet. 
As  to  the  possibility  of  bringing  the  proximal  extremity  of  the  gut  to  the 
anal  margin  without  tension,  he  states  that  in  order  to  do  this,  the  division 
of  the  colon  must  be  at  the  sigmoid  loop,  and  that  the  mesosigmoid  must 
have  a  length  of  about  six  inches.  Otherwise  a  colostomy  must  be  per- 
formed instead. 

The  HestilLs. — Quenu  collected  1()  cases  of  abdomino-perineal  excision 
of  the  rectum  for  cancer  with  a  mortality  of  fifty  \k'T  cent. 

Sacral  Proctectomy. — Sacral  proctectomy  is  a  procedure  devised  for  the 
purpose  of  high  removal  of  the  rectum  in  cases  not  amenable  to  operation 
by  other  routes.  For  briefness  and  lucidity  of  description  the  operation  is 
divided  into  three  stages :  1,  exposure  of  the  rectum ;  2,  removal  of  the  dis- 
eased portion;  3,  the  securement  of  the  upper  segment.  The  first  stage 
especially  is  variously  altered  by  different  ojK^rators,  all  of  which  changes 
are,  however,  but  modifications  of  the  original  conceptions  of  Kraske. 

Kraske's  Operation. — Administer  an  anaesthetic,  and  place  the  patient 
on  the  right  side;  make  an  incision  in  the  median  line  from  the  center  of 
the  sacrum  to  the  anus  through  the  soft  parts;  detach  the  ligamentous  and 
fibrous  tissues  from  the  left  side  of  the  coccyx  and  the  sacrum  as  high  as  the 
third  sacral  foramen ;  disarticulate  and  remove  the  coccyx,  and  with  a  gouge 
remove  the  lower  part  of  the  left  side  of  the  sacrum  in  a  curved  outline 
(Fig.  1434)  to  a  level  with  the  lower  border  of  the  third  sacral  foramen; 
free  the  posterior  wall  of  the  gut  from  the  connective  tissue  and  muscles, 
and  place  the  patient  in  the  exaggerated  lithotomy  position;  sever  the  ante- 
rior connections  of  the  bowel;  isolate  carefully  the  parts  to  be  removed 
with  gauze  to  prevent  infection;  remove  the  diseased  segment  by  transverse 
division  of  the  gut  at  a  distanc*e  of  half  an  inch  or  so  at  either  side  of  the 
growth;  draw  the  bowel  down  from  above,  and  join  it  in  the  usual  manner 
to  the  lower  segment  by  sewing;  establish  projxir  drainage,  and  prevent 
peritoneal  infection  by  careful  attention. 

The  preceding  descri])tion  is  an  abbreviated  statement  of  Kraske's 
pioneer  o|HTati(ms,  which,  while  retaining  merit,  have  yielded  to  the  modi- 
fying inllnences  of  ini])r()ved  technicpie.  The  incision  for  exposure  of  the 
bowel  made  by  Kraske  has  iM'cn  modifKMl  by  various  surgeons  for  conserv- 
ative jnirposcs  and  to  gain  additional  room,  llocheunjij  and  Baden- 
hauvr,  Lcnj,  lif/di/iiirr  (Fig.  1434),  and  others  removed  an  additional 
amount  of  the  sacrum. 
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IletneH'e  made  an  incision  through  thn  sphincter  along  the  middle  line 
to  thf  ti[)  of  the  roceyx,  thus  e\[)osin^'  and  dealing  proniptlv  with  the  first 
part  of  the  reetum.  He  then  extended  the  incision  along  the  median  line 
of  the  sacnini  to  the  third  spine  of  that  bone,  and  divided  the  bone  in  the 
course  of  the  iiieision  to  a  point  eorrcsponding  lo  the  lower  level  of  the 
third  sacral   foramen.     At  thij?  point  right-angh-d  incisions  were  made  at 

either  side  through  the 
soft  and  hard  parts,  and 
the  triangular  flaps  thus 
formed  were  turned  u\it* 
wtird,  causing  free  exposure 
of  the  rectum, 

Kocher*s  Method  of  Ex- 
posure of  the  Rectnm.— 
Korher  ex  post's  the  rectum 
at  the  left  of  the  gluteal 
ch'ft  from  a  pwint  two  fin- 
gers' brcailths  Ixdow  the 
[lostcrior  sufarior  iliac 
spine  downward  to  and 
along  the  median  line  of 
tlie  sacrum,  coccyx,  and 
ischio- rectal  region  to  the 
posterior  edge  of  the  anus, 
which  opening  it  sur- 
rounds, terminating  at  the 
rhaphe  in  front. 

//  bone  t>  to  be  resect- 
ed^ expo&e  the  edge  of  the 

..       ,<o4     T^K            *•       /         1        *    ♦  eacriim  by  separation  from 

Pig.   1434. — The  opcrattoM  of  sarml  proct-ectomv,  ex-  ,      ,            *  .1                         1 

ix»«un?  of  the  Tectum,    a.  h,  c.   KmskeV^  lihes  of  the  kme  of  the  correspond- 

division  of  the*  i^u'nim.      a,  r.    Htx? hoii«»Kjc's  line  ing     part     of     the     gluteus 

nvH*l''J'""i-,  "•  f  ..»'»''«'"'«'"'^^'«-   Le^•}••s.   and    „,a^j„„„.  aivi.le  the  lifta- 
Kydygier  s  hneis  of  division.  *  .  ,^  , 

nients  and  nmseles  attached 

to  the  lK)rdcr,  and  separate  the  bone  from  the  deeper  tissues;  remove  re- 
spectively the  coccyx,  the  lower  part  of  the  sacruun  or  a  small  p*jrtion  of 
it,  or  a  pi€»ce  extending  up  to  the  fourth,  the  third,  or  even  to  the  sec^ond 
sacral  foramen,  as  may  be  needed  to  pro[)erly  expose  the  bowel.  The 
coccyx  is  removed  by  means  of  traction  made  by  a  sharp  hook  applied  to 
its  apex  during  its  disurticulution;  tlie  lower  part  of  the  sacrum  by 
chisel  and  nudlet.  Active  blectling  at  this  time  comes  froui  the  divirlf^ 
l>one,  and  the  ndddle  and  lateral  sacral  arteries.  The  arteries  lie  so 
eloaely  to  the  sacrum  that  ligature  is  difficult,  and  plugging  may  be 
retfuired  to  arrest  bleeding.  The  inferior  haunorrlioidul  vessels  suffer 
with  division  of  the  sphincter  and  the  tissues  associatecl  with  the  anal  end 
of  the  rectuML 

If  bone  is  not  to  he  resected^  detach  the  greater  and  lesser  sacro-sciatic 
ligaments  from  the  edge  of  the  sacrum  and  both  edges  of  the  coccyx;  divide 
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the  pyriformis,  the  eoccygeus,  the  levator  ani  below  the  apex  of  the  coccyx, 
and  the  external  sphincter,  from  above  downward. 

To  expose  the  rectum  higher  up,  separate  its  connections  from  the 
sacrum  and  the  coccygeal  muscles  and  ligaments;  divide  the  peritonaeum  at 
either  side  of  the  gut  at  the  posterior  wall  of  Douglas's  cui-de-sac;  ligature 
branches  of  the  middle  and  superior  haemorrhoidal  arteries  during  higher 
separation  of  the  reotum ;  divide  the  presacral  fascia ;  draw  down  the  rec- 
tum with  a  blunt  hook  after  division  of  this  fascia,  and  ligature  the  lateral 
and  posterior  vessels;  divide  the  prerectal  fascia,  thus  exposing  the  prostate, 
vesicula3  seniinales,  lower  ends  of  the  vasa  deferentia,  the  base  of  the  blad- 
der, and  the  lower  end  of  the  ureter  a  little  to  the  outer  side  and  upper  end 
of  the  vesicula?  seminales. 

In  movable  carcinoma  of  the  rectum  within  the  reach  of  the  finger, 
divide  the  integument,  subcutaneous  tissue,  and  muscular  fibers  from  the 
anus  to  the  sacrum;  free  the  rectum  laterally  by  passing  the  finger  along 
either  side  of  the  gut,  hooking  up  and  cutting  between  ligatures  the  vascu- 
lar bands  encountered;  grasp  the  rectum  above  the  anus  and  pull  down- 
ward upon  it,  increasing  the  displacement  by  division  of  its  sacral  connec- 
tions; draw  the  growth  downward  and  outward,  and  divide  the  muscular 
coat  only,  an  inch  or  an  inch  and  a  half  above  the  growth,  and  ligature  the 
vessels;  tie  a  strong  silk  ligature  round  the  gut  above  the  point  of  division 
of  the  muscular  coat,  and  divide  the  mucous  membrane  below  the  incision 
with  a  thermo-cautery ;  separate  the  diseased  portion  with  the  mucous  mem- 
brane downward  as  far  as  the  anus,  and  remove  it,  using  care  to  prevent 
infection;  pull  down  and  suture  the  tied  part  of  the  rectum  to  the  freshly 
pared  nmscular  margin  of  the  anus.  Cleanse  the  lower  end  of  the  rectum 
and  stuff  it  with  gauze. 

The  Remark's, — Ball's  observations  (page  1225)  on  the  conditions  under 
which  the  ])roximal  extremity  of  the  divided  gut  can  be  brought  to  the  anal 
margin  without  tension,  would  apply  here. 

Tuttle  exposes  the  rectuin  as  follows :  Place  the  patient  on  the  left  side 
with  hips  on  a  hard  pillow  in  Sims's  position,  and  with  the  legs  well  flexed; 
make  an  incision  at  the  left  side  about  half  an  inch  from  the  margin  of  the 
sacrum,  k'ginning  at  a  point  opposite  the  third  sacral  foramen  and  extend- 
ing down  to  the  tip  of  the  coccyx ;  carry  the  incision  through  the  sacro- 
coccygeal ligament  into  the  cellular  tissue  behind  the  rectum;  detach  the 
rectum  from  the  anterior  wall  of  the  sacrum  with  the  fingers;  make  a  trans- 
verse incision  at  the  uj)per  limit  of  the  first  incision  across  the  sacrum 
down  to  the  bone;  divide  the  lK)ne  transversely  with  a  chisel  and  turn  the 
fla])  to  tlie  left,  thus  exposing  to  view  the  rectum.  Tuttle  lays  stress  upon 
the  control  of  haMiiorrhage  by  rapidly  exposing  the  rectum  and  clamping  it 
with  a  long-jawed  forceps  lx»fore  attempting  to  dissect  it  out. 

Levy's  Method  of  Exposure  of  the  Rectuin. — ^lake  a  transverse  incision 
across  the  sacrum  a  finger's  breadth  above  the  cornua  of  the  coccyx  (Fig. 
14:M)  down  to  the  hone,  and  extend  it  at  either  side  of  the  coccyx  in  a 
curved  direction,  parallel  with  the  AIkts  of  the  gluteus  maximus  to  within 
two  inches  of  the  tuher  ischii ;  separate  the  fibers  of  the  gluteus  maximus  at 
either  side  and  draw  them  apart;  locate  the  fourth  sacral  foramen;  expose 
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and  divide  the  sacro-sciatic*  ligamentt?  oarefully  on  a  director  in  a  line  with 
the  original  incision  down  to  the  inari^in  of  the  sacnim  at  either  side;  st^pa- 
rate  the  parts  in  front  of  Ihe  sacrum  along  the  line  of  the  horizontal  imi- 
siou;  introduce  a  chain  saw  and  divide  the  bone  from  within  tmtward ;  turn 
down  over  the  anu^s  the  osteoplastic  ilap»  thereby  exposing  the  posterior 
rectal  region  to  view.     This  plan  m  not  regarded  with  special  favor. 

Rehn-Rydygler's  Method  of  Exposure  of  the  Rectum.— Make  an  inci- 
sion froin  the  posh  rior  ?iU|>criur  spim*  of  the  ilium  downward,  aiong,  and 
half  an  incli  from  the  left  margin  of  the  sacrum  to  the  apex  of  the  coccyx, 
thence  along  the  median  line  to  near  the  anns  if  nccc^ssary  (Fig-  1^135), 
Expose  the  margin  of  the  aaeruni  at  the  upper  end  of  the  incision;  locate 


'lO.  143,5.^ — ^The  operation  of  sacral  proctectomy,  Relm-Hydypier^s  mclbf«l,  a.  Pos- 
terior siipprior  spine  of  ilimiK  6^  c.  Transverse  incision,  c,  d,  Inebion  at  left  bor- 
der of  sacrum,  etc. 

and  divide  the  greater  and  lesser  sacro-sciatic  ligamentB ;  make  a  transverse 
incision  across  the  posterior  surfat^^  of  the  sacrum  two  fmgers'  breadth 
above  the  saero-cocey^eal  artieidation;  raise  the  soft  parts  from  the  ante- 
rior surface  of  the  sacrum  kdow  the  third  sacral  foramen;  saw  or  chisel 
through  tbe  sacrum  transversely  in  the  line  of  the  incision;  turn  the  osteo- 
cutaneous tlap  to  the  right,  and  expose  the  posterior  r(?ctal  region.  This 
plan  is  regarded  with  special  favor. 

Borelius's  Method  of  Exposure  of  the  Rectum.— Place  the  patient  on 
the  right  side  with  the  knees  drawn  up  and  the  jx'lvis  raised.  Make*  an 
incision  in  the  median  line  from  tlie  tip  of  the  coccyx  to  a  little  alH>vt^  the 
middle  of  t!ie  sacnmi  down  to  the  hone;  make  a  second  incision  from  the 
beginning  of  tin'  first  along  tlie  lower  liordcr  of  the  li^ft  gluteus  niaximns 
musele:  separate  the  flap  from  the  sacrum  and  draw  it  aside;  raise  the 
tissues  of  the  right  border  of  tlie  wound  suHiciently  to  permit  the  division 
of  the  sacrum  t»bliqucly  downward  from  left  to  right  bilow  the  third 
(left)  ami  fourth  (right)  sacral  foramen;  frt^e  the  bont*  tlap  sufficiently  to 
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permit  it  to  be  turned  to  the  left,  thus  exposing  to  view  the  posterior  rectal 
region. 

The  Remarks, — Since  the  third  sacral  nerves  are  concerned  largely  in 
the  motor  function  of  the  rectum  and  bladder,  it  is  unwise  to  invade  the 
third  sacral  foramen  needlessly,  as  paralysis  of  these  viscera  may  result 
from  injury  to  the  nerves.  However,  Kocher  states  that  the  division  of  the 
sacrum  may  l)e  extended  up  on  one  side  as  far  as  the  second  sacral  foramen 
without  permanent  loss  of  power  of  the  rectum  and  bladder,  because  of  the 
integrity  of  the  nerves  of  the  opposite  side.  General  practice  commends  the 
exposure  of  the  third  and  fourth  sacral  foramina,  the  drawing  aside  of 
the  corresponding  nerves,  and  transverse  division  of  the  sacrum  just  below 
the  third  siicral  foramina.  An  oblique  section  of  the  sacrum  of  proper 
dimensions  removes  in  any  instance  one  fourth  sacral  foramen.  The  division 
of  tlie  sacro-sciatic  ligaments  at  the  border  of  the  sacrum  exposes  to  danger 
the  pudic  vessels  and  nerves.  In  no  instance  should  the  bone  flap  be  re- 
placed and  fastened  in  position  unless  proj)er  union  of  the  divided  bowel  is 
assured.  The  normal  support  given  the  rectum  and  pelvic  contents  by  the 
sacrum  is  not  much  impaired- if  the  bone  flap  be  restored  to  its  normal  rela- 
tions with  the  contiguous  tissues.  Operations  that  limit  the  extent  of  the 
bone  excision  to  a  minimum  limit  likewise  the  opportunity  of  inspection 
and  manipulation  of  the  diseased  part,  which  are  of  greater  significance 
than  is  the  diminished  support  incident  to  liberal  resection. 

21ie  Second  Stage  (Removal  of  the  Diseased  Portion). — The  rectum  is 
dissociated  from  surrounding  tissues  by  means  of  blunt  dissection  with  the 
fingers,  grooved  director,  blunt-pointed  scissors,  etc.,  attended  by  prompt 
arrest  of  haemorrhage  by  ligature  and  gauze  packing.  If  the  peritoneal 
cavity  be  opened  into  inadvertently  or  otherwise,  the  wound  is  promptly 
closed  by  suture  or  tamponade,  depending  on  the  reason  for  the  infliction  of 
the  injury  and  the  presence  of  infecting  agencies.  Careful  protection  with 
gauze  should  Ix*  given  the  peritonaeum  and  other  tissues  during  removal  of 
the  diseased  part.  The  limits  of  the  disease  are  determined  by  external 
mani])ulation  of  the  bowel,  or,  if  need  be,  internal  digital  examination  con- 
ducted through  an  opening  made  into  the  gut  near  the  locality  of  the  dis- 
ease. The  diseased  part  is  removed  by  use  of  the  scissors,  cautery,  etc. 
The  removal  of  the  diseased  segment  is  followed  quickly  by  cleansing  of 
the  wound  and  closure  of  the  peritoneal  openings  by  sewing  when  possible. 
The  bringing  down  to  the  proper  position  for  union  of  the  upper  segment, 
especially  in  high  division,  must  be  so  conducted  as  not  to  impair  the 
nutrient  vess(»ls  of  the  mesentery  and  cause  gangrene  of  the  gut.  Oerster 
eni])hasizes  the  imj)ortance  of  cautious  technique  in  the  following  well- 
c1k)S(  n  words :  "  Where  high  amputation  is  to  be  performed,  the  surgeon 
must  try  sedulously  to  preserve  the  nutrient  vessels  of  the  mesentery,  other- 
wise the  entire  rectal  stump  may  mortify.  This  will  \yc  found  most  diffi- 
cult in  thnl  part  of  the  rectum  which  adjoins  the  flexure.  Lateral  incisions 
through  the  peritoneal  attachments  are  ])erniissible,  but  cutting  into  the 
mesenteric  line  itself  will  certainly  be  followed  by  disaster.  Adequate 
lateral  incisions  will  ])ermit  the  surgeon  to  p<M?l  up  the  gut  from  the  sacrum 
by  the  gentle  ust;  of  the  finger  tip.    The  higher  this  detachment  of  the  gut 
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of  the  growth  at  the  junction  of  the  sigmoid  and  rectum,  or  in  the  event  of 
recto-sigmoid  intussusception.  It  will  not  be  amiss  to  emphasize  the  impor- 
tance of  the  measure  in  the  latter  condition  by  reference  to  the  illustrative 
case  reported  by  Hartley. 

"  The  tumor  was  exposed  through  a  liberal  median  incision  with  the 
patient  in  Trendelenburg's  position,  and  raised  upward  out  of  the  pelvis 
as  far  as  possible,  and  surrounded  with  gauze.  An  incision  three  inches 
in  length  was  made  over  the  lower  segment  entering  the  intestine — intus- 
suscipiens  (Figs.  1041  and  1044);  the  tumor  and  intussusceptum  were 
delivered  through  this  opening  after  protecting  the  mass  with  additional 
gauze.  The  intussusceptum  was  then  divided  transversely  a  little  below  its 
neck.  Tlie  divided  ends  were  held  in  position  until  the  arteries  in  the  mes- 
enteric border  were  securely  ligated.  Silk  sutures  were  then  passed  through 
all  the  coats  of  the  intestines  as  they  were  held  in  position,  according  to 
Maunsell's  recommendation,  and  tied  (Fig.  1046)- 

"  One  or  two  catgut  ligatures  were  placed  in  the  mucous  membrane 
along  where  it  gaped.  The  fold  was  then  reduced,  and  a  Lembcrt  suture 
was  carried  around  the  intestine  above  the  larger  and  deeper  sutures. 
After  this,  the  longitudinal  incision  in  the  lower  segment  was  sutured 
by  a  few  stitches  of  silk  in  the  mucous  membrane,  and  a  Lembert  suture  in 
the  serosa  and  submucosa.  The  cavity  was  wiped  out  with  a  sponge.  The 
abdominal  incision  was  closed  with  silkworm  gut."  The  recovery  in  this 
case  was  prompt  and  uneventful. 

Murphy's  button  can  be  made  to  exercise  an  important  function  in 
suitable  cases  of  resection  of  the  rectum.  It  should  not  be  regarded,  how- 
ever, as  a  suitable  substitute  for  the  Kraske  method  of  practice  only  in 
exceptional  instances.  It  is  employed  in  the  following  manner:  Dilate  the 
sphincter  widely;  draw  down  with  forceps  the  diseased  process;  insert  in 
an  out-and-in  manner  through  the  wall  of  the  bowel  below  the  disease  the 
puckering  string;  divide  the  bowel  transversely  a  quarter  of  an  inch  above 
the  string;  seize  the  proxinuil  segment  with  forceps  and  draw  it  down  into 
the  distal,  while  separation  alK)ve  is  lx*ing  made  with  the  fingers;  insert 
an  inch  above  the  (liseas(»  another  puckering  string  and  divide  the  rectum 
half  an  inch  below  it,  thus  removing  the  disease;  introduce  the  male  portion 
of  the  button  into  the  upper  segment,  and  fasten  it  in  place  with  its  pucker- 
ing string,  which  is  then  cut  short ;  pass  the  female  portion  of  the  button 
up  over  the  distal  string  until  it  catches  the  end  of  the  male  cylinder  suffi- 
ciently to  hold  it  in  plaw;  make  a  small  parallel  incision  into  the  lower 
segment  of  the  rectum  over  the  coccyx  and  half  an  inch  below  the  first 
puckering  string:  pass  through  the  ojH'ning  a  strand  of  iodoform  gauze 
for  drainage,  allowing  it  to  remain  in  place  for  three  or  four  days;  draw  the 
button  into  the  distal  end,  confine*  it  with  the  puckering  string,  which  is  cut 
short,  and  the  s(»gnients  of  the  button  are  then  approximated.  Since  nor- 
mally the  contents  of  tlu»  lower  colon  are  formed,  the  bowels  are  kept  loose 
during  the  presence  of  the  button  in  the  rectum  to  avoid  fa'cral  impaction. 
The  button  may  be  expecte<l  to  come  away  on  the  tenth  or  twelfth  day. 
The  ini])ossihility  in  many  instances  of  removing  all  the  disease,  the  lim- 
ited space  of  action,  the  absence  of  a  complete  peritoneal  covering  of  the 
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intostinal  ends,  and  the  difficulty  in  securing  proper  adjustment  of  the  seg- 
ments of  the  button  are  among  the  obstacles  that  unfit  the  appliance  for 
general  use. 

The  Oeneral  Remarks, — Quenti^  through  a  low  colostomy,  carried  a  solid 
sound,  grooved  at  the  end,  down  to  within  an  inch  of  the  growth,  ligatured 
the  bowel  firmly  in  the  groove,  divided  the  gut,  and  slowly  withdrawing  the 
sound  invaginated  the  rectum  and  fastened  it  to  the  wound  above.  Keen, 
after  preliminary  colostomy  and  removal  of  the  disease,  advises  sewing  up 
and  dropping  back  into  the  sacral  wound  the  cut  end  of  the  rectum  and 
closing  the  jxTineal  wound.  Dividing  or  stretching  the  sphincter  should 
be  done  in  cases  of  extended  disease;  the  latter  is  never  amiss  in  enteror- 
rhaphy  or  union  by  the  ]\Iurphy  button  as  a  preventive  measure  of  fistula. 
The  luomorrhoidal  branches  of  the  gut  lie  so  closely  in  contact  with  the 
muscular  wall  that  they  are  readily  displaced  along  with  the  bowel,  and  for 
this  reason  are  not  injured  if  the  mesocolon  be  divided  close  to  the  sacrum. 
The  division  at  either  side  of  the  bowel  of  the  peritonaeum  which  holds  it  in 
place  should  Ik*  carefully  practiced  with  scissors,  to  prevent  injury  of  the 
contiguous  vessels  and  obviate  the  danger  of  necrosis  of  the  stump.  The 
('xtent  of  the  jKTitoncal  division  will  be  governed  by  the  height  of  the 
growth  in  the  bowel,  and  the  degree  of  downward  displacement  required  to 
He<'ure  proper  adjustment  of  the  stump  without  tension;  if  the  disease  be 
too  ('xtensive  for  removal  the  bone  flap  should  be  replaced  and  fixed  in  posi- 
tion. Careful  enucleation  of  the  disease  should  be  practiced,  as  perfora- 
tion, infection,  and  free  bleeding  will  otherwise  be  caused,  and  after  enu- 
cleation the  closure  of  peritoneal  wounds  by  sewing  or  gauze  should  be 
promptly  made.  Two  iodoformized  gauze  ligatures  may  be  carried  around 
the  bowel  about  an  inch  above  the  growth,  the  intestine  severed  between 
tlirni  with  scissors,  and  the  divided  ends  cleansed  and  wrapped  in  gauze,  to 
prevent  infection.  Quhui  and  Ilartmann  regard  free  and  eaj^y  access  to 
the  rectum  and  absolute  ase])sis  as  necessary  to  the  attainment  of  the  high- 
est outcome.  The  introduction  of  the  finger  into  a  cleansed  rectum  during 
operation  is  earnestly  o])posed  hy  these  authorities.  KrnA'c.  of  Freiburg, 
through  an  ahdoniinal  incision  ties  and  severs  the  superior  luvmorrhoidal 
artery  between  two  ligatures,  then  divides  and  separates  the  rectal  perito- 
MM'iini,  removing  the  enlarged  lymphatic  nodes  in  mesocolon  and  meso- 
recluui  without  loss  of  blood.  The  anus  should  be  ])laced  in  the  sacral 
wound,  if  tension  hi*  too  great  to  jx»rmit  proper  adjustment  elsewhere  of 
the  ujjper  segment,  and  liberal  release  above  of  the  bowel  should  l)c  made 
hel'ore  uni(m  below  is  att(*m]>ted.  The  wound  should  bo  packed  with  gauze, 
which  is  chnuge(l  within  forty-eight  hours  if  fa'cal  escajie  be  feared.  In 
jiUN  instance  it  is  dressed  afterward  ns  often  as  cleanliness  denuinds.  When 
^TJinuijit i«»n  heconies  well  established,  the  ]>atient  can  he  up  and  around, 
iiml  lhu>  uct  the  benefit  of  fre<h  air  Jind  returning  confidcMice.  In  the 
in  Imikm'  of  Mil  jinus  of  defect iv(*  retaining  force,  a  clos(»-fitting  pad  should 
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'/'hi-  Chniir  of  Ojuniiuni. — Cancer  of  the  rtM-tum.  like  similar  growths 
•  I  I  \N  hrii'  III  ihr  ImmI\,  mjiy  be  treated  radically  whenever  it  is  technically 
pn    ihir  i<>  remove  the  disease  and  the  patient's  condition  warrants  the  at- 
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tempt.  The  fact  of  contiguous  involvement  need  not  contraindicate  the 
attempt,  provided  the  preceding  indications  are  available.  The  perineal 
metliod  is  suitable  in  those  cases  in  which  the  disease  is  within  easy  reach, 
well  defined,  and  the  lumen  of  the  gut  amenable  to  proper  control.  Para- 
sacral incision,  with  removal  of  the  coccyx  and  perhaps  without,  affords 
ample  room  for  the  employment  of  the  perineal  method.  Those  cases  in 
which  the  disease  is  located  higher  up  than  for  the  preceding  method  of 
attack  are  suitable  for  approach  by  the  sacral  route.  Kronlein  believes  that 
the  sacral  route  of  approach  should  be  reserved  for  removal  of  disease  of  the 
upper  part  of  the  rectum.  Mathews  regards  the  sacral  route  as  dangerous, 
difficult,  and  unpromising.  Many  English  surgeons  share  in  this  opinion, 
and  limit  their  efforts  to  the  availability  of  the  perineal  operation.  When 
the  disease  involves  an  area  extending  from  the  anus  or  lower  rectum  upward 
into  the  sigmoid,  the  abdomino-perineal  method  is  indicated. 

The  Results, — Incontinence  of  faeces,  fistula,  stricture,  and  prolapse 
constitute  the  prominent  sequels  of  the  operation.  If  the  sphincter  be 
removed  and  the  levator  ani  be  greatly  impaired,  but  little  control  will  be 
had  of  the  intestinal  contents.  However,  the  command  is  better  if  the 
bowel  be  not,  than  if  it  be,  sutured  to  the  skin  under  these  circumstances, 
as  in  the  former  method  greater  cicatricial  change  will  take  place.  It 
appears,  so  far  as  definitely  stated,  that  complete  incontinence  of  faeces 
happens  in  about  6  per  cent,  partial  in  about  0,  and  satisfactory  control  in 
the  remainder  of  the  cases.  Fistula  results  from  imperfect  union  depend- 
ent on  tension,  defective  sewing,  infection,  etc.  Many  fistulae  heal  quite 
promptly  with  the  use  of  bougies  and  proper  cleanliness;  others  require 
special  operation  for  cure.  Stricture:  Every  form  of  union  of  the  seg- 
ments is  (1  in  10)  liable  to  be  followed  by  stricture  at  the  seat  of  junction. 
The  knowledge  of  this  liability  should  be  forestalled  by  frequent  inspection 
and  a  discreet  use  of  bougies.  Prolapse  of  the  rectum  (rare  before  Kraske's 
method)  is  the  outcome  commonly  of  impairment  of  the  sacral  floor;  there- 
fore the  importance  of  this  defect  should  be  heeded  and  the  meso-rectum 
should  be  thoroughly  repaired.  The  general  death  rate  of  the  sacral  method 
of  operation  is  from  18  to  25  per  cent.  The  final  outlook  in  highly  favor- 
able cases  is  gratifying,  as  75  per  cent  of  Kocher's  operative  recoveries  were 
alive  and  well  four  to  sixteen  years  after  operation;  62  per  cent  of 
Czerny's  cases  were  free  from  disease  when  reported,  a  third  of  which  were 
of  two  years'  standing.  Hocheneyg  reports  the  operation  mortality  in  his 
cases  at  8.2  per  cent,  and  the  cure  at  25  per  cent.  He  no  longer  operates 
for  recurrence.  Kronlein  has  collected  881  cases,  from  German  sources,  of 
extirpation  of  the  rectum  by  the  radical  method,  showing  a  rate  of  mortal- 
ity of  20  ])er  e(»nt  and  cure  of  14.30  per  cent.  He  concludes  that  the  best 
functional  results  follow  when  the  proximal  end  of  the  gut  is  caused  to 
occupy  the  normal  site  of  the  anus,  and  when  the  sphincters  are  preserved ; 
also  that  the  removal  of  all  the  rectal  structures  does  not  increase  the  rate 
of  permanent  cure  and  is  followed  by  the  worst  of  functional  results. 

In  Tutth'*s  late  and  exhaustive  paper  appears  the  following  instructive 
facts  hearinir  on  this  topic,  based  on  the  results  in  about  GOO  cases  here  and 
abroad : 
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FJXETS   8VX0PSIS   OF   CASES. 

Immediate  di'itlhs , . .       6$ 

DeutJm  uiidur  1  year,  cuuse  nol  giveri»  8;  deaths  Iwtweeu  I  and  3  yeiirs, 

3 ;  deaths  betwt-eD  2  and  ^  y tiarSj  I . ,  .  .    _,...*.-..*-.,... 12 

Deaths  friun  recurrence  iu  aifn,  under  1  year,  17;  metastasis  under  1  year, 
12;  in  niin^  between  1  and  2  yeitrs^  2;  metaataj^iiH  between  1  ami  2 
yf ar^,  1 ;  in  dtu^  between  3  and  3  years,  S ;  metastasis  between  2 
and  3  years,  1 36 

Living  with  recurrence  under  1  year,  18^  under  2  yesrSi  1;  under  3 

years,  1 ;  i>ver  three  years,  2 , 22 

Living  without  recurrence  under  I  year^  124-  under  2  years,  II;  3 
years,  23;  4  to  5  years,  10;  5  to  0  years,  7;  0  to  7  years,  0;  7  to  8 
years,  5;  8  to  10  years,  5;  10  to  11  years,  3;  11  to  12  years,  1;  12 
to  14  years,  1  ;   14  to  15  years,  2;  15  to  10  years,  1 ;  over  10  years,  2.     201 

Died  without  recurrence  after  4  years»  4 , ,  * . , , 4 

Mortality,  19  per  cent. 341 

TCTTLE*S   SYNOPSIS   OF   CA8EB. 

Immediate  deaths .,.....,...-.         31 

Deaths  under  1  year,  recurrence  in  iitu^  8;  by  metastaBis,  6;  between 
1  and  2  years,  recurrence  in  ntu^  4 ;  by  metastasis,  3 ;  between  % 
and  :i  years,  recurrence  in  titu^  4 ;  by  metastasis,  2 ;  after  8  years, 
recurrence  in  gitn^  none ;  by  metaKtasis,  1 28 

Living  with  recurrence  under  1  year,  ti;  between  1  and  2  yeara,  5;  1 

each  2,  4,  2,  2,  2^  4  years. 17 

Living  without  recurrence  under  1  year,  M;  over  1  and  under  2  years, 

48 ;  over  2  and  under  3  years,  20 ;  over  3  years,  23 181 

Mortality,  11.7  percent. ... , 357 

Baf.ral,  178  cases,  23  deaths;  mortality,  13.3  per  cent.  Perineal,  70  cases*  3 
deaths;  mortality,  7.1  per  cent.     Vajt^inal,  1  deaith;  anal  1  dcdtb;  not  given,  1  death. 

VicarioES  SphiDCteric  Control. — The  possibility  of  vicarious  or  normal 
control  of  the  end  of  I  ho  bowel  is  a  very  important  clement  of  comfort  and 
satisfaetion  to  llie  patient  and  friends  in  determining  whether  or  not  to  sub- 
mit to  o[KTntive  procedure  that  contetnjdates  the  lo^ji  of  the  control  of  f^cal 
disrliarge.  In  this  connLTtion  it  i?Jiou!d  bo  noted  that  fiveal  incontineOL^e 
dors  not  solely  de|)end  on  the  integrity  of  tlie  .sphincters,  hut  also  on  that  of 
the  functions  of  the  mucous  membrane  of  the  points  of  exit.  Thus,  when 
the  lower  end  of  the  rectum  is  removed  and  the  proximal  extremity  .'^ewed 
to  the  integumentary  border,  this  e.xtremity  is  not  possessed  of  the  iahib- 
itory  power  nf  llie  antennh^nt  pari,  and  therefore  lemporary  ineontiuence 
may  result,  which  later  disappears,  in  most  instances,  when  the  divided 
nerve  connections  are  re-established.  In  the  instance  of  proctectomy  the 
following  expedients  for  better  control  are  sometimes  practiced.  Carrying 
the  end  of  IIk*  i*eetum  betwtrn  the  filxTs  of  the  ghitous  maximus  at  the 
lower  or  upper  part,  as  may  best  suit  the  length  of  the  upper  segment,  is 
an  ingenious  measure  devised  by  Willcms  and  others,  and  can  bt^  com- 
mended as  a  hanidess  effort  that  has  been  followed  with  beneiieent  results 
on  severtil  occasions ;  in  certain  ^Bes  the  utiliziition  of  the  pyriformis  for 
the  purpose  is  commended. 
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Gersuny  practiced  torsion  of  a  limited  part  of  the  upper  segment  be- 
twei»n  two  forceps,  until  appreciable  resistance  attended  the  introduction 
of  the  index  finger,  then  stitched  the  end  to  the  skin  margin,  thus  securing 
some  retentive  power  at  the  lower  end.  Successful  instances  are  cited  of 
this  method. 

In  connection  with  artificial  anus  various  measures  of  control  of  the 
fa?cal  discharge  have  been  devised,  such  as  the  drawing  of  the  bowel  through 
a  vertical  separation  of  the  fibers  of  the  outer  edge  of  the  rectus  abdominis 
(Howse),  and  through  a  vertical  and  oblique  division  (von  Hacker)  at 
some  distance  above  the  pubis,  or  through  a  vertical  incision  of  the  rectus 
immediately  above  that  bone,  supplemented  by  gouging  of  its  upper  border 
to  provide  a  completer  outlet  (Roux).  The  separation  (Maydl),  instead 
of  division  of  the  muscular  fibers,  attended  with  stitching  together  of  the 
arms  of  the  loop,  are  important  features  of  successful  outcome  in  these 


Fio.  1436. — Operation  for  vicarious  sphinc- 
teric  control,  a.  Loop  of  intestine.  6,  c. 
OfKining  in  abdomen,  d,  e.  Opening  at 
anterior  surface  of  thigh  (Braun)  for 
escape  of  intestine  along  channel  limited 
by  /,  d,  g,  and  e. 


Fig.  1437. — Operation  for  vicarious  sphinc- 
teric  control,  Braun's  method,  a,  a. 
Proximal  end  of  sigmoid  and  vicari- 
ous opening,  d.  Rectal  end  of  sigmoid 
closed  and  dropped  back  into  pelvis. 
e,  /.  Abdominal  opening,  c,  d.  Anal 
opening. 


cases.  The  removal  of  the  loop  of  intestine  (Fig.  1436),  the  closure  and 
dropping  back  of  the  rectal  end  into  the  jK^lvis  (Fig.  1437),  followed  by 
transference  b(»neath  the  skin  of  the  upper  end  to  a  point  below  the  crest 
of  the  ilium  (Witzel),  with  or  without  narrowing  of  the  end  of  the  bowel, 
is  admirable  practice  (Fig.  1438). 

Luf<l'  has  made  a  controllable  artificial  anus  by  drawing  the  sigmoid 
loop  through  the  incised  aponeurosis  and  separated  muscle  filxjrs  of  the 
abdominal  wall  just  internal  to  Poupart's  ligament  opposite  the  junction 
of  its  outer  and  middle  thirds,  then  dividing  the  bowel  low  so  as  to  leave 
the  proximal  loop  long  to  serve  as  a  faecal  container  as  practiced  by  Mayo, 
returning  the  distal  end,  and  finally  turning  the  proximal  end  upward, 
laying  it  upon  the  aponeurosis  of  the  external  oblique  alongside  of  Pou- 
part's  ligament  and  the  anterior  superior  spine  of  the  ilium,  to  emerge 
through  the  skin  just  above  the  level  of  the  latter  point.     An  oval  water 
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liaiul 


irnnn 
le  periiiifHiii   (iruclimlly  coiitro 


tl  the  crests  of  the  ilium  and  one 
aroiHiii  trie  peniutMiiii  iirucumny  coiuroi  the  anus  eompletely, 

ParaffiB  Injections  for  Sphincterie  Control.— P^ff/ri  reports  a  case  of 
prolapse  of  tlii'  liowel  iiiul  loss  of  eoiitro]  ful lowing  exeision  of  the  reotum, 
treated  by  ijijeetions  of  parallin  under  the  uiueous  rueiulirane.  Before  in- 
jeetion,  the  opening  adnutted  tliree  tiiit^aTi?  and  the  patient  had  eontrol  of 
solid  movements  only*  The  injected  paraiTiB  raised  the  nmcous  memhrane 
at  two  jioint!^,  one  lyin<]^  a  little  above  the  other,  narrowing  the  openinjsj 
so  OB  to  admit  only  one  finger.     The  puratliii  held  up  the  prohnise,  and 

made  the  o|n:!nin^  valvular,  so  that 
there  was  no  further  escape  of  the 
eon  tents  of  the  howeL  The  method 
of  injeeting  paraffin  is  described  by 
Latranle,* 

Colorectostomy. — Colorectostomj 
can  he  prsietieed  at  the  lower  part  of 
the  si^'iiioid  (lexure  through  a  medi* 
an  ahdonnnal  or  the  saeral  incisioa. 
ht  the  former  method  i>aralyze  the 
8]>hincter  by  overdistention,  and 
wash  out  the  rectum ;  place  the  pa- 
tient in  Trinidelenburji's  position, 
and  make  an  abdominal  incision  in 
the  median  line  from  the  symphysii? 
to  the  navel ;  excise  the  growth,  if 
feasible,  and  close  the  distal  end  of 
the  ^it  with  sutures.  If  excision 
be  not  feasible,  divide  the  colon 
above  the  growth  and  close  the  distal 
end  as  Ixdore;  pass  through  the  hor- 
rlcrs  of  the  open  proximal  end  six  strong  silk  traction  sutures,  leaving  the 
ends  of  each  snture  not  lest^  thau  ten  inches  in  length;  thrust  through  the 
anua  up  the  rectinn  along  its  anterior  wall  to  within  two  inches  of  the 
growth,  or  against  the  closed  end  {if  the  growtli  liave  l>cen  nMnoved),  a  long- 
handled  forceps  or  a  sponge  holder ;  make  an  incision  an  inch  in  length  at  the 
peritoneal  asjx»et  of  the  rectum  down  upon  the  instrument  with  a  bistonry; 
pass  the  forct^ps  through  the  o|K'ning  and  seize  the  twisted  bundle  of  traction 
suUires:  withdraw  tlie  forceps,  grasfiing  the  sutures  hanging  from  the  Howel, 
and  l)y  gentle  traction  cause  the  "telescoping"  of  the  upper  segment  through 
I  fie  ineisirui  in  the  rectum  the  desired  distance,  which  should  he  not  lesfti  thau 
half  an  inch;  unite  with  sutures  at  the  pelvic  side  the  infolded  serous  sur- 
face of  the  lower  segment  with  the  serous  covering  of  the  upf^^er.  if  poggi- 
b!(%  holding  tlie  parts  firndy  h\  the  traction  sutures  during  the  sewing 
(Fig,  H3!0*  VV^ash  out  the  pelvis  with  a  warm  saline  solution,  and  adjust 
strips  of  iodoform  gauze  packing  around  the  colorectal  junction,  allowing 
the  ends  to  escajK*  from  the  lower  angle  of  the  abdominal  wound,  the 


Fig,  1438.- — Operation  for  vicarious  spMne- 
terit*  eontrol*  Wit  zi'l's  f net  IjimI.  o.  Frox- 
iiniil  fnd  of  sigmoid,  h.  Itectul  end 
clriJird  iind  droppid  baek  into  pelvis. 
t\j,  Aluiorninal  tiperuni*.  r,  d.  Vicarious 
open  ins »  ^igniuid  piisnin*;  utrosa  crest  of 
ilium. 


♦  Let  Injections  de  Pamfline,  Paris,  1903, 
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rcmainintj  portinn  of  whrch  is  elosod  :  if  no  evidence  of  f^ciil  leakage  be 
Been  jit  tiK'  vnd  of  four  or  five  ihy^,  witJulniw  the  gauze  and  close  the  wound 
alniost  entiri  ly. 

Sigmoido-rectostomy  in  the  female  was  first  deaeribed  by  Rotter,*  and 
later  by  liies  f  wbu  bad  eoneeivetl  the  operation  iDilepeiidently.  It  has 
Wen  praeticed  for  lugh  i^trieture  of  tbe  reetum. 

The  Oitfiraiioft, — Through  a  median  ineision  divide  the  sigmoid  with  a 
eautery  between  two  ligatures;  earefuUy  cover  the  proximal  end  with  gauze 
and  etose  the  distal  end ;  protect  the  abdominal  wound  with  gauze,  place 
the  patient  in  the  lithotomy  position,  split  the  recto-vaginal  septum  and 


Fio .  1 430.^ — The  operation  of  r< ilorr^r-tosst^^niv.  Ri'Minval  <if  t  ho  vmper  part  of  the  irrtum, 
witli  the  litems,  tiUjes,  and  oviirio^s.  Yhe  union  of  &>ignioi<i  and  reituni  sttoidd  be 
made  by  mfVO-mTOMB  sutures. 

enter  Ihniglai^*?^  pouch;  after  freeing  the  sigmoid  i^uHleiently  hy  nicking  its 
ftiesentery,  push  the  proximal  end  through  the  |ioucli  of  Douglas  and  draw 
it  througli  tlie  reeto-vaginal  Bpace  by  threads  attached  to  it  for  this  pur- 
pose: close  tbe  alKloininal  wound:  make  a  longitudinal  ot>ening  in  tbe  rectal 
wall  anteriorly  Ix'lween  Ibe  sphincters  and  tbe  seat  of  stricture;  draw  the 


m 


*  An^liiv  f.  Klin,  riiir.,  K-iii.  1899. 

t  New  York  Medical  Journal,  l>eceiiibcr  13,  1902. 
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howel  into  tlif  njx^nin^i:  nod  sew  with  Ww  uppofiod  t^igrs  of  mucous  mcin- 
brouL'  k)«;(.'tliiT  ou  the  reetal  sidu  througli  tlic  dihUotl  aiml  ninrtl:  aUo  sew 
Uiu  bowel  to  the  reelo-vagiiial  space;  taiiipoii  the  reeto-vagiual  spatx'  with 
iodoform  gauze. 

The  Results. — Rotter  reported  three  cases  with  two  successful  results 
and  one  death  from  |H?ntonitis.  IJies  reports  one  ease,  whieh  was  suc- 
cess ful. 

Sacral  colorectostomy  is  quite  readily  done  after  reflection  of  the  osteo- 
cutaneous flaps,  in  the  same  manner  as  with  the  median  incision  (Uhl- 
mann).  It  has  Iwen  suggested,  in  OTder  to  obviate  the  rt^etal  ohstruetion 
and  tlie  formation  of  an  artilieial  anus,  through  n  nieditm  incision,  to 
Btiteh  a  loop  of  si[,^noid  to  the  rectum  below  the  seat  of  the  disease,  and 
make  an  ojtening  at  the  site  of  union  by  way  of  the  reetiini,  after  adhesion 
has  taken  ph^X'  (Bacon). 

Vaginal  Proctectomy. — The  a]^proiich  tn  the  rectum  tfirough  the  vagina 
has  a  liniited  and  as  yet  nnrh^velopcd  availahihty.  After  the  usual  antisep- 
tic preparatory  treatment  of  the  rectum^  vagina,  and  cervix  uteri,  empty 
the  bladder  and  tampon  the  rectum;  make  an  incision  in  tlie  posterior  wall 
of  the  vagina  from  the  cervix  to  the  f>erimeum  down  to  the  sjdiineler  and 
levator  ani  flljcTs;  separate  the  rectuui  from  below  upward,  and  draw  it 
forward  at  the  same  time;  arrest  hiemorrhagc,  and  renu>ve  the  necessary 
portion  of  the  gut,  as  already  descrit>t*d;  draw  the  bowel  down  and  stitch  it 
to  the  borders  of  the  wound  in  the  usual  manner;  close  the  vaginal  wound 
with  sutures,  and  apply  gentle  (.coaptation  compression  to  tlie  seat  of  opera- 
tion by  vaginal  tampon.  He  if  den  re  kit  Indieves  that  this  route  should  he 
limited  to  tlH>se  cases  in  which  the  vagina  is  not  impaired  at  the  point  of 
division,  and  in  which  the  disease  h  limited  to  the  lower  four  or  five  inches 
of  the  bowel.  He  extends  the  incision  to  the  coccyx,  thereby  forming  two 
posterior  tlaps.  IleyrlenreJch  claims  that  less  shock  and  less  liability  to 
tlstida  and  fa^ea!  incontinence  attend  this  than  the  sacral  method,  lu'hn 
conniiends  the  method,  practiced  singly  or  with  abdominal  incision.  Qithui 
and  If  art  mann  prefer  the  perineal  method,  and  incise  the  vagina  only 
wlien  involved  in  the  diseaBc. 

The  Resui (s.—KlL*yQu  successful  cases  and  one  death  by  this  method  are 
reported. 

Murphy  reports  *  ^x^  comparatively  late  cases  of  his  own  of  resection  of 
the  rectum  per  vatjinam.  After  describing  the  steps  of  tlic  operation,  he 
states  its  advantages  as  follows: 

"  1.  The  sacrum  and  posterior  bony  wall  of  the  pelvis  are  not  disturived 

"  2,  The  field  of  operation  is  as  extensive  and  the  anatomical  parts  as 
accessible  as  in  the  trans-sacral  operations. 

"  :i  The  peritoneal  cavity  is  opened  in  l>oth  the  vaginal  and  sacral  oper- 
ations, and  in  neither  is  it  a  source  of  great  danger. 

**  4.  The  diseased  tissue  is  more  accessible  for  insjiection,  and  the  extent 
to  which  the  o|>eration  may  be  carried  in  an  upward  direction  is  as  great,  if 
not  greater,  than  by  the  sacral  route. 
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"  5.  The  poritonapum  may  be  drained  freely  through  the  vagina. 

"  6.  A  j)erfect  end-to-end  approximation,  either  by  suture  or  by  the  use 
of  the  button,  may  be  secured.  The  preferable  method  of  uniting  the  two 
ends  is  by  interrupted  sutures  of  silk,  because,  as  there  is  no  peritonaeum  on 
the  sphincteric  segment,  faihire  of  union  with  the  button  is  to  be  feared. 

"  7.  The  sphincter  is  retained  and  the  perineal  body  is  restored.  There 
is  diminished  action  of  the  levator  ani  muscle. 

''  8.  When  the  operation  is  complete  the  parts  arc  practically  in  their 
normal  positions." 

Anal  Fissure. — The  o])erative  treatment  of  this  condition  is  by  incision, 
by  excision,  or  by  stretching  of  the  sphincters. 

The  Operation  hy  Incision. — Incise  the  external  sphincter  at  a  right 
angle  to  its  fibers,  either  through  the  fissure  or  at  a  short  distance  from  it, 
to  a  depth  a  little  greater  than  that  of  involvement  by  the  lesion. 

The  Iiemark's. — This  method  is  applica])le  to  fissures  in  an  early  stage 
l)efore  the  formation  of  much  scar  tissue.  The  result  is  to  temporarily 
paralyze  the  involved  sphincter  fibers,  which  allows  the  ulcer  to  heal.  A 
fissure  of  this  sort  at  either  the  anterior  or  the  posterior  commissure  is 
treated  by  division  of  the  external  sphincter  fibers  at  a  short  distance  from 
the  lesion  on  one  or  both  sides,  where  they  can  be  cut  at  a  right  angle. 

The  Operation  by  Excision. — Excise  the  fissure  with  its  associated  scar 
tissue  and  suture  the  wound. 

I'he  Remarks. — This  method  is  applicable  to  an  old  indurated  fissure. 
It  has  b(»en  practiced  by  Tuttle,  and  we  have  found  it  invariably  attended 
with  complete  cure.  Qitenu  and  Ilartmann  have  shown  that  the  scar  tissue 
of  an  intolerable  fissure  contains  in  its  deeper  layers  nerve  fibers  affected 
with  neuritis  and  perineuritis  to  which  the  pain  of  the  lesion  is  attributable. 
Hence  the  cure  effected  by  the  removal  of  the  scar. 

The  Operation  hy  Stretching  the  Sphinct^^rs  (Fig.  1378). — This  is  not 
always  followed  by  a  permanent  cure.  Wh(»n  cure  results  it  is  probable 
that  the  diseased  nerve  fibers  in  the  scar  have  been  torn  from  their  healthy 
connections. 
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Flo.  H41. — Instnjmpnts  eniployt'tl  m  excision  of  the  niammafy  glantt 

a.  Scalr>el«.  h.  I-orciprossurr.  r.  Dissect inp  and  nioiisf-tcKith  forci-ps,  d.  Blunt  «ii^i- 
ficrtor.  t\  Anotjri.'*in  n»'«'<lle.  /.  l-on^  hliuit- und  wh;iri»-|Miinted  scirvs^irw.  *j.  Short 
bhjiit-poiiiUHl  srUsors,  h.  ( 'al jfnt  utid  silk wiinn  ^^l it.  i".  Lon^  and  ctined  nmllort. 
L  k\  Blnnr  and  hooked  rftrrtptors,  /.  Trnat  ijluni,  m.  lUunt  ho<ik.  n,  \\i\H^T. 
Fort i pressure,  lipulun^,  suture^i,  and  wi|XT»  in  ahiuidaiu e  arc  needud,  uud  ruhtwr 
drainage  tubing  should  \ie  at  hand. 
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Koclier's  Incision  (V\g,  H42),— The  outline^  of  Kocber's  incision  is 
pnnticiilly  siiiiilnr  lo  flalstcdV,  but  is  plmed  in  a  revL-rse  nuinner  (Fig. 
UJS).  Tlie  lower  i^arl  of  tiie  incision  eorrespoudfi  to  (lie  axillary  border 
of  the  pc'Ctoralis  major  and  the  upper  extremity  to  a  point  just  outside  the 
middle  of  the  clavicle.  Tbrruigh  this  portion  of  the  inci-sion  tlie  fKH-toralis 
major  and  minor  are  readily  <livided.  ihe  axilla  freely  exposed,  and  tlie  ves- 
sels and  nerves  are  diseloscMl  up  to  the  clavicle.  Tlie  inner  part  of  the 
incjj^ion  is  made  m  us  to  include  the  diseased  gland  and  the  pro|)er  amount 
of  contiguous  tis.syc     Kocher's  incision  is  well  suited  for  radical  operations. 

Serin's  (E.  J.)  Incision.— After  circumscribing  the  breast,  as  noted  in 
the  iJlustndio!!  (Fig.  I  14->)  the  incision  is  continued  at  the  outer  border  of 
tlie  |ieetoral  muscle  upward  to  a  |>oint  an  inch  above  the  border  of  the  axilla, 
thence  in  an  outward  curved  manner  tenuinatiog  at  a  point  corresponding 


J 


Fig.   1442. — The  openUioii  of  excUiou  of  the  lireast..     o.  Line  uf  Kocher'ti  inriKioiu 

6.  Line  of  Seua't*  incision, 

with  the  apex  of  the  axilla.  This  incision  permits  free  and  early  exposure 
tif  the  vein,  rind  removes  from  the  axilla  a  line  af  union  which  is  often  irri- 
tated by  perspiration,  capillary  growth,  and  imperfeet  asepsis,  and  also  a 
scar  that  may  cause  subsequent  annoyance.  Ilartiey;  k'een^  Weir^  the  writer, 
and  otliers  have  employed  this  motlification  for  three  years  or  more  with 
Bati^fwction. 

Warren^s  Method  (Fig,  II4*V)- — Warrm  makes  a  pear-shajK'd  incision, 
which,  witli  ivmoval  of  the  breast,  he  describes  as  follows: 

**  An  incision  is  macle  from  the  anterior  margin  nf  the  axilla  along  its 
interior  border,  or  slig!itly  above,  followiiii^  the  liiu*  of  fbe  ]H'ctnrnlis  major 
muscle  tirmiud  the  h^wer  border  id*  the  bri'Hsl  In  a  [loinl  t>n  the  houndnry  line 
of  Ibi*  irmer  and  lower  ipiadrsint,  A  second  incision  begins  at  the  middle*  <»f 
the  anterior  axillary  fold  and  gradually  diverges  fnuu  the  first  incision  as 
it  approaches  Ihe  breai^t,  when  it  sweeps  around  tlie  upper  border  of  the 
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organ  to  meet  thai  incision  again  at  its  terminal  point.  Tlie  arnoiiiit  of 
skin  thus  trieliKlerl  h  ]>eiir-ifibaiK'd,  the  point  iM^in^'  at  the  ofjper  axillary 
margin.  Ttie  direction  of  these  incisions  varies  soniewlmt  according  to  tlie 
locatity  of  the  nodule;  but  a  very  hirge  aniount  of  tissue  should  l>e  sur- 
rounded liy  them,  usually  the  whole  breast,  and  occasionally  a  portion  of 
the  adjacent  integuments.  The  edges  of  the  wound  should  be  reelected 
hack  and  the  dissection  made  so  as  to  expos^e  the  nmrgin  of  the  mamnuiry 
gland.  The  knife  is  now  carried  down  to  the  pectoral  is  majt>r  muscle, 
which  is  freely  exposed  along  the  line  of  the  whole  vi[(per  incision.  The 
sternal  portion  of  the  pectoral  is  major  mu.scle  is  now  se|jaratcd  from  tlie 
thorax,  aud  tiie  wliole  mass  to  be  removed  is  thrown  outward.     Tlie  muscle 


FjG.  1443.' — Excision  of  fhe  lireast.     Warren 'i?  lines  of  incision,     a.  Incmou  to  clav- 
icle,    6.  Incisions  for  secondary  flaps. 

is  divided  near  its  humeral  inst^rtioii.  This  exposes  freely  the  pectoralis 
njinor  and  the  axilla.  Should  the  upper  incision  have  been  carried  some 
distanci^  below  the  clavicle,  a  third  incision  (a)  may  now  be  made  at  right 
angles  to  the  first,  so  as  to  lay  hare  the  axillary  vessels  up  to  the  point 
where  they  pass  beneath  the  clavicle.  The  peetoralis  minor  should  now  be 
divided  and  its  halves  reflected  or  removed.  The  dissection  t»f  the  axilla 
follows  next,  the  axillary  vessels  being  carefully  cleansed  of  all  adiiHise 
tissue  from  their  point  of  emergence  beneath  the  clavicle  down  to  and 
through  the  axilla.  Special  attention  should  l^e  paid  to  a  prolongation 
of  adipose  tissue,  which  lies  in  front  of  the  vessels,  and  a  similar  tongiu? 
of  tisgye  which  runs  nj)  iK'hind  them.  A  thin,  blade-like  mass  of  adipose 
tissue  lying  UHween  the  serratus  magnue  and  the  subscapularis  should  also 
reeeive  the  attention  of  the  surgeon,  for  here  numerous  shotlike  glands 
are  found  in  the  more  nudignant  forms  of  the  disease.  As  the  dissection 
of  the  ajtilla  proceeds  the  branches  of  the  hirge  vessels  are  cut  and  tied, 
and  also  any  thoracic  or  scapular  nerves  which  interfere  with  a  thorough 
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cleansing  of  the  part  are  cut.  The  contents  of  the  axilla  are  now  reflected 
outward,  together  with  the  mamma  and  pectoral  muscles;  a  few  long  sweeps 
of  the  knife  loosen  the  outer  attachments  of  the  mamma,  and  the  whole 
infected  area  is  separated  from  the  body  in  one  continuous  mass. 

"If  there  is  any  reason  to  suspect  an  infection  of  the  supraclavicular 
glands,  the  vertical  incision  should  be  extended  above  the  clavicle;  the  pos- 
terior cervical  triangle  can  thus  be  exposed  and  its  contents  dissected.  Divi- 
sion of  the  clavicle  does  not  add  materially  to  the  exposure  of  the  region." 

The  secondary  incisions  at  the  side  of  the  chest  (b)  are  for  the  pur- 
pose of  forming  flaps  with  which  to  close  the  wound  when  approximation 
of  the  borders  will  not  suffice  and  when  skin  grafting  is  not  regarded 
with  favor.  For  latest  metJtod  and  results,  see  Annals  of  Surgery,  vol  xl. 
No,  6;  also  the  Journal  of  A.  M.  A.,  July  15,  1905. 

Cheyne's  Incisions,  etc.  (Figs.  1444,  1445,  and  1446).— It  should  be 
noted  that  these  incisions  include  not  only  the  skin  covering  the  entire 
breast,  but  also  a  decided  increase  of  the  area  at  the  aspect  of  the  organ 
bearing  the  disease.  Cheyne  does  not  carry  the  incision  straight  down  to 
the  muscle,  but  instead  dissects  up  only  sufficient  of  the  underlying  fat 
along  with  tlie  skin  to  preserve  the  vitality  of  the  latter,  thus  leaving  behind 
and  still  connected  with  the  tumor  the  outlying  lobules  of  the  breast  and 
the  lymphatics  and  vessels  contained  in  the  deeper  fat  which  are  connected 
with  the  growth,  thereby  excluding  these  elements  of  danger  and  render- 


Fio.  1444. — Excision  of  the  breast.    Cheyne's  line  of  incision  for  removal  with  central 

involvement. 

ing  easier  the  final  closure  of  the  wound.  The  pectoral  fascia  is  invariably 
removed  and  at  least  a  superficial  layer  of  the  great  pectoral  muscle,  along 
with  the  diseased  gland  and  the  deep  fat,  preferably  in  a  common  mass. 
When  diseased,  th(*  pectoral  muscles  are  entirely  removed.  The  fasciae 
ccmnected  with  these  inuseles  ought  always  to  Ik?  removed. 

Cheyne  does  not  clear  the  posterior  triangle  of  the  neck  unless  he  detects 
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enlargcriK  nts  there,  or  finds  iiifL-etr*!  nodules  in  tixc  fat  lying  behind  the 
vessels  extending  into  the  triangle. 


Fig.  1 115. — Excision  of  the  breast.     Cheyne's  line  of  incision  for  removal  in  involve- 
ment r>f  thtt  liiwer  hnrdtr. 

The   Methods  of  Operation.— The  radie^d  rnetliods  of  practice  and  the 
called  roioHion  inelhud  are  re<o^mized.     The  lattiT  is  superior  in  iiumy 
respects  to  other  non-radical  methods?  of  operative  relief  of  a  comparatively 


Fig,  1446,^Exriaion  of  the  breiiHi.     rinyn* 's  Viuv  of  ineiaion  for  rrtnoval  in  involve- 

mont  of  the  upper  Ixirder. 

recent  date.  The  fonner  methods  are  the  oiitp-owth  of  patient  study  of 
operative  results,  ha,^'d  on  a  techni<|ao  comprehending  the  wide  rt*nM)val  of 
malignant   manifestations,  together  witli  their  prospective  seats  of  occur- 
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Tvmv   wlu-n   pradieable,     Warron^s   and   Cheyne's  Tiiotliods  are  examples 
of  this  class. 

The  Position  of  the  Paiirnt. — Usimlly  the  pati(^nt  is  placed  on  the  liack, 
near  to  the  edge  of  the  table,  the  head  and  slmidthTs  raised,  and  Ihe  arm 
extended  from  th^'  6u\v  and  retained   in  position  In   an  assistant;  an  ioei- 


Fif{.  1447. — Exnsion  of  thv  breast,  flnlsted's  methcMi.     Tisnues  reruovod  m  vmsse. 

eion  is  ina<it',  which  is  varied  aceordinjij  to  the  plan  of  jjrocediire  ado[Jted 
by  (he  snr^icon. 

Halsted'8  Method  dUthntl). — The  exeelb^nt  resnlls  seenred  by  tfalsted 
rripiire,  it  srcins  to  ns,  tliat  the  teehnirpn"  as  firaeticed  by  him  be  presented 
only  in  his  own  hm^uaire.  Tlalsterrt^  Tnethtwl  (d  praeti<*e  is  based  on  the 
proposition  tlnit  the  tM*eloralis  major  innsele,  entire  or  all  except  its  elavie- 
ular  portion,  shonhl  be  excisi^d  in  ever>"  case  of  cancer  •'"f  tfu»  breast,  lyp- 
ctnise  the  op-crator  is  enabled  thereby  to  remove  in  one  i>iere  all  of  the 
auispected  tissues. 
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"The  suspected  tissues  Fhould  be  removrd  id  one  \neee  {Fig.  H47), 
(1)  Irst  the  wountl  hecoiiK'  inf^x^ed  hv  the  divisinn  of  tissues  invaded  by 
tlie  disease  or  of  Jymphatie  vessels  cunlaiiiin^^  eaneer  cells,  and  (2)  Ueeause 
shreds  or  pieces  of  cancerous  tissue  might  readily  be  overlooked  in  a  piece- 
meal extirpation. 

*'  L  Tti(>  skin  incision  is  carried  at  onrt?  and  everywhere  through  the 
fat  (¥i*z.  1448). 

"  2.  The  triangular  flap  of  skin,  b,  a,  r,  is  relleeted  hack  to  its  base  line, 
c,  h.  There  is  nothing  hut  skin  in  this  flnp.  The  fat  which  lined  it  is  dis- 
sected back  to  the  lower  edge  of  the  peetoralis  major  nmsele,  where  it  is 
coni  in  nulls  with  the  fat  of  tlie  axilla. 

*'  3.  The  costal  insertions  of  the  |>cctorali9  major  nmsele  are  severed, 
and  the  splitting  of  the  muscle,  usiialiy  liclwcen  its  clavicular  and  costal 
portions,  is  iH'gun  luid  continued  to  a  point  about  ojjposite  the  scalenus 
tubercle  on  the  first  rib. 


Fio.  \A4S. — ^Excision  of  the  tinnif?t,  Halsted's  mt»thod,     h,  a,  c.  Trian^ilar  flap,    b,  c. 

Base  line. 


*'  L  M  Urn  point  the  chivicuhir  portion  of  the  pcctoralis  major  mus- 
cle and  the  skin  overlying  it  are  cut  through  liard  up  to  the  cUivicle,  Thia 
cut  ex|>ose^  the  afiex  of  the  axilla 

**  i>.  The  loow^  tiesue  under  the  clavicular  portion  (the  portion  usually 


OFERATIONS  ON  THE  THORAX, 


1241) 


]i'f(  brliind)  of  tlit^  |K'rti>rnlis  major  is  enrcfullv  disj^crk'tl  from  this  niusc-lo 
as  tlu*  \ii\tcr  is  <lnnvn  iipwjinl  l»y  ti  l*roa(K  &hrtr|i  rt*triit'tor.  Thit^  tissJUL- 
isi  riL'li  in  lympluitics,  ntul  is  nmirtimi'S  infilfnited  with  (anrrr  (an 
important  fart). 

*'  0.  The  splitting  of  ihf  iimsrlr  is  rontintHxi  ont  to  the  lininerus,  an<i 
the  part  of  the  nmscle  to  be  removt'd  is  now  cnt  through  clo^e  to  its  humeral 
attafhnu'iit, 

**  ?.  Tlie   whole   mass — skin,   breast,  areolar  tissue*  and   fat^-circum- 


Fig.  1449. — Excision  of  the  hrca.st,  flalst^d's  method,  a.  Hrtlected  piirt  of  iwctomlis 
minor  muscle,  a'.  tVntrnI  part  of  pectoralis  minor  mtisrlo.  b.  Huruenii  insertion 
of  sternal  jx»riion  of  pectoralin  major-  h'.  S«*vi*ni<l  purt  of  sternul  portion  of  pec- 
toralis  major,     c,  c\  Fatty  prolongations  hearing  lymph  ntwJi'**, 

scTil>od  by  the  original  skin  incision  is  raised  up  with  i^ome  force,  to  put  the 
suhmuscular  faseia  on  the  i^treteh  as  it  is  stripped  from  the  tfiorax  elose  to 
the  rihs  and  jx-etoralis  minor  muscle.  It  is  well  to  in<"hnle  the  delicate 
shealli  of  the  minor  mni>cle  wlien  tfjis  is  praetieahle  {V\^.  14  Ml). 

"  8,  The  lower  outer  Ijorder  of  the  nunor  muscle  having  Wen  passed 
and  f  learly  exposed,  this  muscle  is  divided  at  right  angles  to  ita  fibers  and 
at  a  [unnt  a  little  lJ^'low  its  middle. 

*M1,  The  tissue,  more  or  less  rich  in  lymphaiies  and  often  eanci»rous, 
over  the  minor  muscle,  near  its  eoraeoid  ins^Tlion,  is  divi(l(*d  as  far  out 
ag  jMissible.  and  then  reflected  inward  in  order  to  liberate  or  prepare  for 
the  n»fleelion  upwiird  of  this  part  of  the  minor  muscle. 

**  10.  The  ujijHT  outer  portion  of  the  minor  muscle  is  drawn  upward 
with  n  hroinL  shnr)*  rdraetor  (it).    This  ljb*niles  the  retractor^  which  until 
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now  has  been  holtlmg  luu'k  ihe  clavicular  portion  of  the  pectoralis  major 
iiiusf'Ie. 

*'  11,  Thi'  siiuill  bluud-vestiels  (chieilj  veins)  under  the  minor  miisele, 
near  its  insertion,  must  be  separated  from  the  musele  with  the  greatest  care. 
These  are  imhe(klcHl  in  loose  eonneetive  tissue  which  seems  to  be  rich  in 
lymphatics,  and  eontains  nmre  or  less  fat.  This  fat  is  often  intiUrated 
with  cancer.  Tht^ge  blood-vessels  should  he  disseeted  out  very  clean  and 
immediately  ligated  close  to  the  axillary  vein.  The  ligation  of  these  very 
delicate  vessels  should  not  be  postponed,  for  the  eh*mps  occluding  them 
might  of  their  own  weitdit  *lrop  otT  or  accident  ally  l>e  pnlled  off,  or  the 
vessels  themselves  might  be  torn  away  by  the  clamps.  Furthermore,  the 
clamps — ^o  many  of  them — if  left  on  the  veins  would  ]r^  in  the  way  of 
the  operator, 

"  12.  Having  exposed  the  subclavian  vein  at  the  highest  possible  sub- 
clavicular point,  the  contents  of  the  axilla  are  disseeted  away  with  seoipu' 
Ions  eare,  also  with  the  sliar|iest  possible  knife.  The  glands  and  fat  should 
not  k'  pulled  out  with  the  fingers,  as  advised,  I  am  sorry  to  say,  in  modern 
texl-bnoks  and  as  pracliced  very  often  by  operators.  The  axillary  vein 
should  he  stripped  absolutely  clean.  Not  a  particle  ol  extraneruis  tissue 
should  ha  included  in  the  ligatures  which  are  applied  to  the  branches, 
sometimes  very  minute,  of  the  a.\illary  vessels.  In  lilierating  the  vein  from 
the  tissues  to  lie  removed,  it  is  best  to  push  the  vein  away  from  the  tissues, 
railier  than  hold  the  vein  and  jjn.<li  the  f issues  away  from  it.  It  may  not 
always  be  necessary  to  expose  the  artery,  but  1  think  that  it  is  well  to  do 
this^  for  sometimes,  not  usually,  the  tissue  above  the  large  vessels  is  infil- 
trated»  and  we  should  not  trust  our  eyes  and  fingers  to  decide  this  point. 
Jt  is  liest  to  err  on  the  safe  side,  and  to  remove  in  all  eases  the  loose  tissue 
above  the  vessels  and  about  the  axillary  plextis  of  nerves, 

**  13.  Having  cleansed  the  vessels,  we  may  proceed  more  rapidly  to  strip 
the  axillary  contents  from  the  inner  wall  of  the  axilla — the  lateral  wall  of 
the  thorax.  We  must  grasp  the  mass  to  be  removed  firmly  with  the  left 
hand,  and  pull  it  outward  and  slightly  upward  with  sutlicient  force  to  put 
on  the  stretch  the  delicate  fascia  which  still  binds  it  to  the  chest.  This 
fascia  is  cut  away  close  to  the  ribs  and  serratus  niagnus  muscle. 

"  14.  When  we  have  reached  the  junction  of  the  posterior  and  lateral 
walls  of  ihe  axilla,  or  a  little  sooner,  an  assistant  takes  hold  of  the  triangu- 
lar flap  of  skin  and  draws  it  outward,  to  assist  in  spreading  out  the  tissues 
which  lie  on  the  subseapularis,  teres  major,  and  latissimns  dorsi  muscles. 
The  operator  having  taken  a  different  hold  of  the  tumor,  cleans  from  within 
outward  the  posterior  wall  of  the  axilla.  Proceeding  in  tbis  way,  we  make 
easy  and  bloodless  a  part  of  the  operation  which  used  to  be  troublesome  and 
bloody.  The  subscapular  vessels  bc^come  nicely  exposed  and  caught  before 
they  are  divided.  The  subscapular  nerves  may  or  may  not  Ih^  removed,  at 
the  discretion  of  the  ofaerator.  Knstvr  lays  great  stress  upon  the  impor- 
tance of  these  nerves  for  the  subsequent  usefulness  of  thi'  arm.  We  have 
not  as  yet  decided  this  point  to  our  entire  satisfaction,  but  I  think  that  they 
may  often  l>e  spared  to  the  patient  with  safety, 

'*  15,  Having  passed  these  nerves,  the  operator  has  only  to  turn  the  mass 
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bat  k  in  its  normal  position,  and  to  sever  its  connection  with  llie  body  of  the 
patient  by  a  .stroke  of  the  knife  from  b  to  c,  repeatiiijLT  llu^  lirst  tut  through 
thp  skin. 

"  The  edges  of  the  wound  are  approximated  by  a  buried  purse-string 
suture  of  strong  silk.  Of  the  triangular  da[i  of  skin  (1^,  a,  v)  only  the  base 
is  included  in  this  suture.  The  re&^t  of  this  llap  is  used  as  a  lining  for  the 
fornix  of  the  iixilla.  The  apex  (n)  of  this  flap  is  eon?iequently  shifted  to  a 
new  and  lower  position.  The  axilla  is  never  drained,  nnd  invariably  heals 
hy  first  intention.  The  uncovered  wound  often  heals  by  the  so-called  organ- 
ization of  the  tilood  elot.** 

Meyer's  Method  (Rnfl(rfii).—^\eyvT's  pkn  of  aetion,  with  which  HaU 
sted's  is  gonietinies  Inslorically  associated,  wliile  seeking  the  same  ends  as 
the  latter,  ditTers  somewhat  in  the  details,  and,  like  it,  is  substantially 
quf>ted  in  full  for  the  heiiefit  of  the  operator. 

The  Operation. — '*  ^lake  the  primary  incision  as  usual,  enibraeing  a 
lilieral  piece  of  skin  around  the  nip]de   (Fig,  1450,  «>  d),  wbieh  incision 


Fio.  1450, — Expision  of  the  breast,  M.  virb  nit'thod.  a* /f  Priumiy  mciaion  around 
breast,  b.  Upper  limit  of  incision,  r,  d.  Vertieal  incision  from  junetion  of  middle 
and  ©enter  thirds  of  clavick'. 


ig  at  once  rnn  up  into  the  axillary  cavity,  about  an  inch  and  a  half  to  two 
inches  farther  than  in  Ihe  ordinary  operation  (h).  This  is  done  in  order 
more  easily  to  reach  the  tendon  of  the  pect oralis  nuijor  musele  on  the 
humerus;  make  an  additional  skin  incisitm  from  the  clavicle  at  the  junc- 
tion of  its  middle  and  outer  thinls  downward,  meeting  the  fir&it  wound  at 
right  angles  {c,  d)  ;  reflect  the  skin  flaps,  witli  as  thin  a  layer  of  the  under- 
lying fat  as  possible,  leaving  just  enough  m  as  not  to  endanger  a  future 
necrosis  of  the  llajis,  exjjosing  (F\g,  1151):  1.  The  insertion  of  t!ie  pec- 
toralis  nuijor  {p}   muscle  to  the  ehiviele  ami  sternum,     2.  The  insertion 
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o!  the  same  miLselo  to  i\w  hiunerns  (/),  the  cephalic  vein  {i\  v)  in  Mohren- 
heinrs  subdavieular  ^\nu't\  3.  The  iKjnler  of  the  latissiiiuis  dorsi  muscle 
(I,  d) ;  divi(k>  the  pectorahs  major  luusele  in  its  tendon  close  to  tlie  humerus 
{ttie  raised  arm  of  the  patient  mut?t  be  somewhat  lowered  for  this  purpose) » 
and  separate  the  same  to  its  inserlion  into  the  clavicle,  ('nt  it  off  at  once 
down  to  the  sternal  extivndty  of  tlie  bone,  in  order  to  thorout^hly  expose 
the  contents  of  tlie  axillary  cavity  and  tiie  infraclavicular  and  snbclavieuhir 
region.  Durini^  this  time  an  assistant  exerts  some  traction  on  the  breast 
to  put  the  tissues  on  the  streteli;  excise  the  suhelavicuhir,  infraelavicukr, 
and  axillary  fat,  (j^lands,  and  lymphatics,  with  the  knife,  beginning  over 
tiie  bundle  ol  nerves  and  vessels  high  up  in  the  cavity,  and  continuiug 


Fin.  1451. — Exrision  of  the  breiis«t,  Meyer's  methocL  p,  Pectomlis  major  nmscle- 
/,  Tendon  of  [H^ctoralis  major  imisele.  c.v.  Cephalic  vein  in  Motirenlu'ini'ii  .space. 
l.d,  I.atissiiniUH  dorsi  musde. 

downward  from  the  lower  border  of  the  subclavian  and  axillary  veins.  As 
soon  as  freiMl,  these  contents,  having  Ix'en  divided  on  the  outer  side  from 
the  fat  in  the  upper  part  of  the  sulcus  bicipitalis  of  the  arm,  are  raised 
and  cut  out  from  the  outer  side  inward,  beginning  at  the  border  of  the 
latissinms  dorsi  nuisele.  This  excision  is  continued,  incUuling  the  fat  on 
the  snbseapu!aris  and  teres  major  muscles,  until  the  chest  walls — viz,,  ribs, 
intercostal,  and  part  of  the  serratus  magnus  muscles — arc  plainly  seen,  and 
uutil  tbe  Mower'  surface  of  I  he  pectoral  muscles  is  reached.  Fat  with 
glands  and  lymjdujties  are  nowhere  eut  irdo,  but  remain  in  one  pieei*,  and 
are  attached  to  the  outer  lower  liorder  of  the  pectoral  muscles  in  their 
normal  anatomical  relation.  Divide  the  tendon  of  the  pcctoralis  minor 
muscle  at  the  coracoicl  process:  cause  tlie  assistant  to  gently  elevate  the 
breast  and  muscles,  in  order  to  put  tbe  blood* vesscds,  wbieb  enter  and 
knivi'  the  |>ectnralis  major  nmsclc,  ou.  the  stretch.  As  mentioned  above, 
these  are  clanii>ed  Ijetore  they  are  dividi'd.     Amputate  the  pet*toralis  nmjor 
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muscle  at  its  attachment  to  the  sternal  extremity  of  the  clavicle,  and  both 
muscles  at  their  insertions  to  the  ribs  and  sternum  close  to  the  bones.  These 
portions  form  the  pedicle  of  the  whole  mass,  and  when  divided  the  extirpa- 
tion of  the  cancer  is  complete.  Suture  the  wound  as  far  as  possible,  using 
plate  sutures  for  the  sake  of  better  coaptation;  drain  the  axillary  cavity  as 
usual.  The  lar^e  defect  is  always  to  be  covered  with  rubber  tissue  in  order 
to  favor  rapid  healing  under  the  moist  blood  clot." 

The  Precavtions. — In  order  that  no  chance  of  cancer  infection  of  a 
wound  can  happen  during  operation,  infected  glands  and  lymphatics  should 
be  removed  without  division  when  possible.  And,  if  divided,  they  should 
be  wrapped  in  gauze  at  once,  and  the  wound  freely  douched  to  wash  away 
the  possible  contamination.  Healthy  tissue  should  not  be  incised  with  a 
knife  contaminated  by  contact  with  malignant  tissue  until  after  a  thorough 
cleansing  of  the  instrument.  Free  handling  of  a  cancerous  growth  should 
not  be  succeeded  by  manual  contact  of  fresh  wound  surfaces  with  unwashed 
hands.  The  removal  of  malignant  extension  should  be  done  from  outside 
of  the  diseased  area,  and  not  from  within  it,  from  motives  of  safety.  Tear- 
ing and  blunt  dissection  of  the  infected  tissues  should  be  avoided,  and  keen 
division  with  a  sharp  knife  practiced  for  apparent  reasons.  The  mainte- 
nance of  the  integrity  of  the  clavicular  portion  of  the  pectoral  muscle  is 
usually  feasible  in  thorough  operative  procedure,  and  is  essential  to  the 
practical  use  of  the  arm  in  the  absence  of  the  sternal  part  of  the  muscles. 
A  protracted  fixation  of  the  limb  in  one  position,  or  the  construction  of  a 
shallow  axilla,  contribute  greatly  to  impeded  movements  of  the  extremity. 
Enlarged  glands  located  within  the  area  influenced  by  the  growth  should  be 
sought  for  and  removed  along  with  contiguous  connective  tissues.  The 
supraclavicular  and  infraclavicular  spaces  should  not  escape  attention,  and 
may  be  wisely  divested  of  their  lymphatic  structures  in  many  eases,  irre- 
spective of  the  presence  of  evidences  of  infection. 

The  Remarks. — Mammary  cancers  of  the  smallest  size  may  have  caused 
already  lymphatic  and  muscular  infection.  Axillary  lymphatic  glands  may 
have  be(*ome  infected  without  the  occurrence  of  appreciable  enlargement 
therefrom.  In  malignant  involvement  of  the  fascia  covering  the  pectoral 
muscle  the  muscle  itself  may  be  free  from  the  disease,  as  the  lymphatic  sys- 
tems of  these  structures  do  not  communicate  freely  in  the  majority  of 
instances.  However,  the  effect  of  non-muscular  involvement  should  not  be 
assumed;  it  siiould  be  a  matter  of  established  surety. 

"  A  tumor,  however  freely  movable  on  the  underlying  parts,  has  almost 
certainly  advanced  as  far  as  the  surface  of  the  muscle"  (Heidenhain). 
"  The  elliciency  of  an  o])eration  is  measured  truer  in  terms  of  local  recur- 
rence than  of  ultimate  cure''  (Halsted).  Any  deficiency  in  the  integu- 
mentary fiap  tiiat  may  follow  a  sjwcial  plan  of  treatment,  or  of  a  wide 
removal  of  tlie  disease,  can  l)e  repaired  at  once,  or  later  by  Thiersch's 
method  of  skin  <rrafting. 

The  recoirnized  inability  to  remove  entirely  the  disease  contraindicates 
any  method  of  attemj)t,  unless  it  1k»  done  to  improve  the  morale  of  the 
])atient  or  to  secure  euthanasia.     If  a  breast  Ix*  affected  with  malignant 
disease,  tlie  entire  organ  should  l)e  removed  at  once. 
8:] 
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It  is  important  in  ontr  tint!  iUv  Fiiari^iii  of  tlic  iiornuil  Urvia^t  cxtoiids 
mucli  Iwivund  thi'  liiiiils  dL^urmined  by  psiliiafion — a  fart  i^speeially  notiut*' 
ablu  in  the  removal  of  virgin  broasts  and  tiiose  freely  dad  witb  adipose 
tissoe.  The  tissues  eonti^Kouri  to  llie  a^ilhiry  vein  and  tho&e  at  the  inner 
aspect  of  the  h\h'\  of  ibe  axilla  are  the  int>st  frequent  seats  of  malignant 
iiifeetton,  and  next  in  order  is  tbe  fatty  tissue  Ix'hind  tlie  vesstds,  thenee 
npward  to  the  posterior  portion  of  tbe  snhclavian  triangle,  Tbe  condition 
of  tbe  glands  lying  between  the  pectoral  nujseles  and  tb(»se  a^ssociated  with 
tbe  vein  as  it  lies  contiguous  to  tbe  first  rib»  especially  the  latter,  are  a 
fair  index  of  the  eondiiion  of  those  l>oyond.  In  1880  Grosi^  expressed  the 
opinion  that  supraclavicular  lynipb  nodes  were  infeett^l  in  6/35  per  cent 
of  the  instances  of  axillary  node  involvement.  Hahled  has  demonstrated 
by  niicroscopieal  examination  of  flio  tissues  removed  from  tbis  space  that 
infection  is  fires(*nt  m  the  lyni]di  mxlen  in  'M  jxr  cent  of  tbe  instances. 

The  operative  technique  of  the  less  radical  methods  of  procedure  is 
fairly  represented  in  (be  fo!lr»winLf  stjiteincot : 

The  Optmiutfi. — Make  nn  elliptical  incision  through  tbe  skin  and  fas- 
cia  from  a  point  opjwsite  tbe  center  of  tbe  axilla  (Fig.  1452)  downward 


Fia.  1452. — Excision  of  the  brejuit,  ao-callod  conservative  method, 
incimon.     b.  Dnynai^  opening. 


o.  Lines  of  primary 


paralle!  with  tbe  interior  fold,  ending  just  beyond  the  mamma,  of  suffi- 
cient width  to  provide  an  nmple  amonnt  of  sonnd  integument  at  either  side 
of  the  morliid  growth:  divide  the  tissues  beneath  tbe  npjwr  inei^^ion  down 
to  tbe  pectoral  mnsele,  while  the  assistant  draws  npward  tbe  integument 
ami  (be  operator  presides  downward  the  breast,  so  that  it  is  forced  well  out 
of  the  way;  turn  the  breast  downward  and  expose  tbe  pectoral  muscle  by 
blunt  and  sharp  disseetion,  closing  tbe  bleeding  points  by  forci pressure; 
place  between  the  sepjinited  structures  an  aseptic  towel;  divide  the  tissues 
beneath  the  lower  incision  as  carefully  as  were  those  of  the  upper,  while 
converse  foret^  is  being  exercised:  raise  the  growth  and  sever  the  remaining 
inferior  connections,  catching  tbe  bleeding  points  as  they  appear;  dissect 
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a\v,iv  the  ovoHying  iM'ctorsU  fns^cia  and  i^iitli  [nii1i<ms  of  ihv  muscle  ob  are 
diseasL'd  ;  introduce  tlie  tingur  tlirough  tli*.'  ii|>[K'r  cikI  of  the  incision  into 


Fig.  1453. 


-Excision  of  the  breast,  do-called  conaen-'ative  method. 
diseased  mass. 


Removal  of 


the  !i\iJla»  and  search  for  enhirt^ed  c^hmds,  espt'ciany  along  the  course  of  the 
anterior  axillary  chain  of  lyniplintie?;  expojH^*  at  t!ie  upper  end  of  the  inci- 
ision  Ihe  axillary  vein;  raise  upward  the  pectoral  nmssele,  and  remove  by 
bhint  dijisection  inward  and  downward  with  the  finger  the  diseased  glands 
and  ( ontignoys  eimneetive  tissue,  removing  if  pnidieable  the  entire  mase  at 
once  (Fig.  1453)  :  tie  the  bleeding  points  with  catgut;  establish  drainage 


Fro.  1454. — Excision  of  the  breast,  so-railed  consen'attve  method. 

indieat4Hj. 


Drainaji^Q^penings 
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npeiiiiigs^  a  I  tho  (li'iH-ndent  |>arts;  irrigate  the  wouml  willi  an  antiseptic 
Bolution;  dry  it  carefully  with  ^aiize  pressure;  introduce  the  sutureg  first  at 
tlK^  up|M.^r  and  luwer  ends  of  the  wound  (Fig.  1454)  ;  later  introdniT  the 
drainage  tube  and  the  sulures  of  the  middle  part  of  the  wound  hv  meang 
of  a  short  free  incii^itin  or  puncture;  adjust  the  Imrdcrs  of  the  wound  care- 
fully, and  lie  the  sutures  throughout,  following  up  the  line  of  tying  with 
c^ontinuouB  sponge  prci^isure;  remove  the  sponges  in  the  order  of  a]>plica- 
tion^  and  dust  the  line  of  union  with  iodoform,  covering  it  with  a  hroad 
stri]*  of  iocKdorni  gauze;  reap[)ly  for  pressure  purposes  along  the  line  of  the 
wound  frcijh  sponges,  or  elastic  gauze  dressing  instead  ;  carry  the  arm  across 
the  chest  at  ahoul  a  right  angle,  kei^ping  the  elbow  at  the  side,  or  place  tlic 
hand  on  the  opposite  shoulder,  carefully  introducing  heneath  the  limb  for 
the  entire  length  sutlieient  d revising  to  ohl iterate  coiupletely  the  wound, 
and  comfort  al»ly  i>ad  I  lie  parts  without  constriction  of  t!u»  circulation; 
raise  the  patient  into  the  sitting  posture,  if  practicable,  aud  bandage  the 
nrni  to  the  body,  carefully  noting  the  influence  of  the  bandaging  on  the 
radial  pulsations;  sccun*  the  bandage  in  place  with  numerous  safety 
pins,  return  thr  patient  to  bed,  and  leave  in  as  comfortable  a  position  as 
jjraeti  cable. 

The  confinenuuat  <d'  the  arm  at  a  right  angle  with  the  chest  after  oper- 
ation for  cancer  of  the  breast,  to  avoid  the  immobility  that  tdten  follows 
confinement  at  the  side,  is  approved  h}  ('bfyne.  Ihtud  ha.s  devised  a  jacket 
to  suj>port  the  dressings,  without  confinement  of  the  extremity,  which  he 
regards  with  great  favor. 

The  Fremufwns. — The  removal  of  apparently  diseased  tissue  from 
w^ithin  the  area  of  surgical  scope  in  the  conservative  method  of  practice 
ehould  be  tliorongldy  done,  and  prospective  sites  of  malignancy  removed  in 
the  more  radica!  methods  of  action. 

The  Grntmti  liemarks.^ — ^The  st^curity  of  the  axillary  vein  and  the 
prom[)tness  of  surgical  dispatch  in  the  removal  of  diseased  structures  from 
the  axilla  arc  sofnetimes  greatly  facilitated  by  primary  exp(>sure  of  the  vein 
at  the  outer  limit,  followed  by  dissection  and  separation  inw^ard  along  the 
vessels  to  the  center  of  the  axilla. 

The  lower  incision  nuiy  Ik*  made  first,  thus  avoiding  the  annoyance  and 
obseuration  caused  ijy  the  flow  of  bluod  from  a  primary  u]iper  incision.  If 
the  axillary  vein  be  involved,  tin-  diseasM^'d  ftortion  should  l>e  removed  be- 
tw^een  two  ligatures.  The  subscapular  vein  often  requires  tying — a  fact  of 
no  special  significance.  Proper  observation  and  complete  and  safe  removal 
of  the  diseased  nodes  at  the  afwx  of  the  axilla  re«}uire  division  of  the  pec- 
toral nmscles,  which  may  l>e  thereafter  removed  or  repaired  by  sewing,  as 
circumstances  demand, 

A  frcH*  incision  made  in  the  long  axis  of  the  clavicle,  or  the  turning 
upward  of  a  flap  limited  by  the  posterior  horder  of  the  sterno-mastoid 
muscle  of  sufficient  size  to  expose  the  glands  in  the  supraclavicular  space, 
can  be  employed.  The  latter  is  better  calcidated  to  meet  the  full  reciuire- 
ments  of  the  procedure. 

When  practicable,  the  skin  incision  for  removal  of  the  breast  may  lx» 
so  planu<Hl  as  to  iit^cure  proper  apposition  of  the  margins  of  the  wound. 


OPERATIONS  ON  THE  THORAX.  1257 

The  influence  of  traction  sutures,  inserted  far  away  from  the  margin  of 
the  wound  and  tied,  is  of  decided  importance  in  securing  coaptation  of  the 
borders  in  instances  of  scant  integumentary  flaps. 

Treves  advises  that  the  arm  be  abducted  and  the  hand  placed  behind 
the  head,  and  held  there  by  the  anaesthetist  during  the  operation.  The 
axilla  should  be  shaven  closely,  so  as  to  avoid  as  much  as  possible  the  irri- 
tation incident  to  growing  hairs  during  recovery.  All  bleeding  points  should 
be  tied  with  fine  strong  catgut,  to  avoid  the  oozing  that  may  follow  a  less 
secure  means  of  closure.  In  stout  patients  the  detection  and  secure  liga- 
turing of  every  oozing  point  is  especially  important,  since  in  such  cases  the 
bleeding  points  are  often  hidden  in  the  fat  and  escape  notice,  only  to  ooze 
thereafter  in  a  most  perplexing  manner.  The  wound  should  be  cleansed 
by  douching,  and  dried  by  compression  with  gauze  or  sponges,  and  not 
wiped  by  either.  Careful  obliteration  of  the  entire  wound  by  gauze  or 
sponge  pressure  should  be  secured,  to  avoid  the  presence  of  dead  spaces.  A 
return  of  the  disease  in  the  line  of  operative  procedure  can  not  be  disre- 
garded, as  it  strongly  emphasizes  the  facts  of  incomplete  removal  and 
defective  technique. 

Amputation  at  the  extremity  for  removal  of  cancerous  disease  of  the 
axilla  can  not  be  commended  as  a  means  of  cure.  In  cases  amenable  to 
this  plan  the  disease  has  no  doubt  extended  so  far  beyond  the  axilla  as  to 
forbid  the  amputation  with  the  expectation  of  final  relief.  However,  in 
instancies  where  excessive  pain  from  brachial  plexus  involvement  torments 
the  patient,  the  expediency  of  amputation  may  then  be  entertained  for  the 
purposes  of  euthanasia. 

The  aftcr-trmtment  consists  largely  in  attending  to  the  comfort  of  the 
patient.  The  wound  should  be  redressed  on  the  third  day  and  the  drainage 
agent  removed  if  employed,  unless  soiling  of  the  dressings  or  unexpected 
hapix?nings  call  for  prompter  action.  Thereafter  the  dressing  is  not 
changed  for  ^w  or  six  days,  and  perhaps  longer  in  many  cases.  The  su- 
tures are  removed  in  a  week  or  ten  days,  and  the  arm  is  liberated  at  about 
the  same  time.  The  ])atient  is  ordered  out  of  bed  during  the  second  week 
usually,  and  should  Ik?  around  a  few  days  later.  Early  movement  of  the 
limb  is  advisable,  to  remedy  as  promptly  as  possible  any  restricted  motion 
that  may  ensue.  A  careful  scrutiny  of  the  patient  should  be  practiced  at 
intervals  of  six  or  eight  weeks  for  a  long  time,  to  detect  the  earliest  mani- 
festations of  a  recurrence.  Prompt,  wide,  and  repeated  removal  should 
follow  successive  manifestations,  when  practicable. 

The  liesnlts. — The  death  rate  (about  2  per  cent)  from  the  operation 
alone,  when  jM'rformed  with  aseptic  care,  according  to  any  established 
method,  does  not  contra  indicate  the  measure  in  operable  cases.  Inasmuch 
as  the  d(»ltoid  and  coraco-brachialis  muscles  assist  the  pectoral  muscle  in 
drawing  the  arm  forward  and  inward,  the  removal  of  the  greater  portion  of 
the  latter,  whil(»  not  lessening  materially  the  range  of  movements  of  the 
arm,  does  diminish  decidedly  the  power  of  these  movements.  Other  things 
being  e(|nal,  the  frefjuency  of  the  recurrence  and  the  brevity  of  the  period 
of  local  return  are  the  ])roper  measures  of  the  value  of  an  operation  for  the 
eradication  of  malignant  disease.    In  18S()  Williams,  from  the  ex{M»rience  of 
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the  Middlesex  Hospital,  slated,  according  to  Treves,  that  "  the  average 
duration  of  life,  datiiitr  from  the  time  the  disease  was  first  noticed,  is  60.8 
iiionlhi^  for  those  vvlio  nndergo  ojjeralion,  and  44.8  mouths  for  those  in 
whoTU  the  (hi^eat^e  riuis  itt^  natural  course.  The  average  duration  of  life 
subsequent  to  amputation  of  the  breat?!  i^  4t>.Li  months.  Tlie  average  inter- 
val between  the  first  operation  and  the  first  recurrence  is  26  months;  the 
maxinunu,  130  months;  the  minimum,  2.5  months,*'  Warren's  experience 
places  tlie  mortality  rate  at  2  per  cent,  and  40  per  cent  as  alive  and  well  at 
the  end  of  three  y^ars.  Clicyue  reports  that  in  0J>  unseleeted  eases  5(i  were 
free  from  disease  from  one  to  nine  years,  also  that  in  61  of  the  D9^  30  w^ere 
free  from  reeurrenee  at  the  end  of  three  years. 

In  1804  HalskJ  puhllsfied  tf\e  outcome  of  fifty  eases  operated  on  by 
himself  since  June,  l88ii,  aud  cstimali'il  aIon;L:  the  same  lines  of  considera- 
tion ae  those  of  similar  reports  published  elsewhere,  especially  by  eminent 
German  surgeons.  The  results  attracted  marked  attention  on  account  of 
the  eomjmratively  high  degre<;^  of  success  wliieh  they  exhibited,  and  the 
din^ct  relalion  that  it  seemed  to  bear  to  the  logic  of  extensive  and  thorough 
o|jerative  tecbnii|ue.  However,  since  many  of  the  cases  had  not  then 
reached  the  three-year  limit  of  cure,  an  announcement  of  the  final  result 
was  awaitt^d  with  deep  interest  by  thoughtful  surgeons.  Ilalstpd  has  re- 
cently announced  that  over  52  per  cent  of  his  patients  have  lived  more 
than  three  years  after  operation  without  local  return  or  metastasis. 

The  general  average  of  trustwortliy  reports  based  on  the  three-year  limit 
show  a  rate  of  cure  of  about  40  per  eent. 

Only  the  results  of  the  general  average  of  stated  methods  of  operation 
are  considere<l,  because  the  aunouuLement  too  often  made  of  improved 
results  in  a  limited  numW^r  of  cases  without  dell  nil  e  expression  as  to  the 
teehniiiue  employed  should  Ik*  regarded  as  being  a  matter  of  a  greater  per- 
sonal bearing  than  of  scientitle  im[iortance. 

The  Choice  of  Operation. — We  employ  the  radical  methoil  whenever 
practicable,  and,  in  our  opinion,  little  remains  to  be  said  regarding  this 
matter  from  the  standpoint  of  surgical  exjiediency.  The  average  standard 
of  attainment  of  the  older  and  less  radical  methods  appears  to  have  reached 
already  its  highest  altitude.  The  advent  of  the  newer,  a  radical  and  more 
logical  phin  of  action,  with  a  nuicli  greater  percentage  of  achievement,  and 
without  proportional  danger,  Ixgets  renewed  boitc,  which  should  be  sus- 
tained by  like  surgical  endeavor  until  the  true  value  of  the  measure  is 
established.  A  radical  o[»eration  is  indicated  in  all  cases  in  which  general 
infection  has  not  occurred,  and  local  manifestations,  together  with  the 
pros|)ective  sites  of  malignant  advance,  admit  of  complete  removal  without 
immediat(*ly  exposing  to  unusual  danger  the  life  of  the  patient. 

Non-malignant  Tumors.  —  In  the  removal  of  non-malignant  tumors 
from  the  breast  the  incisions  should  be  so  formed  as  to  cause  the  least  pos- 
sible final  disllguremcnt  or  intcrferent*e  with  the  function  of  the  organ. 
The  nipjde  is  tije  most  essential  feature,  and  should  be  preserved  when 
possible. 

The  pectoral  border  of  the  axillary  fold  can  lx»  pulled  toward  the  median 
line  of  the  body,  and  the  breast  removed  through  an  incision  crorresponding 
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Fitj.  145.5. — Exdsion  of  the  mam 
maiy  gland.    Thomas's  method. 


with  the  direction  of  the  fold,  and  the  return  of  the  tissues  to  the  natural 
site  wifi  hide  the  cicatrix  and  present  an  undisfignrcd  surface  to  view. 

Thomas's  VLettlQi.—  Thomas  carried  around  the  lower  margin  of  the 
breast  in  the  line  of  the  manmiarv  fold  an  incision  of  suflleient  length  and 

depth  to  permit  the  easy  turning  upward  of 
the  organ  (Fig.  1455),  The  diseast^d  por- 
tion of  the  gland  was  then  removed  from 
hcneatb  without  involvement  of  the  integu- 
aifiit  above,  the  breast  returned  to  the  nor- 
mal position,  and  the  divided  l>orders  were 
united  with  t?utures.  In  these  instances  the 
nipple  can  usually  be  saved,  and  recovery 
takes  place  with  a  minimum  degrc^c  of 
scarring.  We  have  practiced  this  metliod  in 
several  1  instaneori  with  entire  success. 

Thoracentesis.— The  tapping  of  the 
pleural  cavil y  for  ihe  relief  of  pleural  eifu- 
sions  espxHally  ami  of  hydrothorax  is  a 
common  procedure  (Figs.  12SQ  and  1281), 
The  aspirator  with  the  Irocur  and  cannula 
allachnient  is  Ix-ttcr  thun  the  ncvdle  alone, 
as  the  latter  nuiy  inflict  injury  on  the  lung 
tissue,  especially  during  the  withdrawal  of 
the  fluid  (Fig.  14 5(1 ). 
The  Amitotnival  rohtts. — The  intercostal  vessels  and  nerves  run  along 
the  contiguous  borders  of  the  ribs,  sheltered  somewluit,  especially  at  the 
posterior  halves,  by  the  grooved  arrangement  of  their  lower  borders.  The 
attachments  to  the  walls  of  the  thorax, 
of  the  diapliragm,  and  the  influence  on 
its  relations  to  the  tbonicie  contents  of 
the  respiratory  acts,  are  often  impor- 
tant  in  this  o{)eratio!r.  and  therefore 
the  consulting  of  a  standard  work  on 
anatomy  in  this  regard  may  not  be 
amiss.  The  intert^ostal  spacers,  espe- 
cially at  the  aecTpted  points  of  punc- 
ture, are  easily  and  safely  pen*:*trated» 

The  Operation. — The  sixtli  inter- 
costal space  in  the  midrixiUary  and  the 
eighth  in  the  scapular  lines  are  I  he 
gites  usually  seleetetl  for  the  punetui-e. 
Place  the  patient  on  the  hack  with  Hic  Fio.  1 4.^1(1. —Thoracentesis,  Fiteh*8  a»- 
afflicted  side  at  the  edire  of  the  bed:  r^'^^^'^J-  «.  Trocar  gr.  Canmda,  c,c 
,t  .      li  ai'  1  Coaplm^.      t.    Kuhber    tube»      /,  /. 

raise  the  arm  out  of  the  way;  cleanse       Qi^JIg  ^^i^  section.^. 

the  part  thoroughly  and  dniw  the  skin 

upward  at  tlie  sent  of  attack  and  hold  it  with  the  thumb  and  fingers:  cocain- 
ize the  part  and  then  piinettin^  the  skin  near  to  the  up]»er  edge  of  the 
lower  rib  of  the  chosen  space  with  a  narrow  knife;  thrust  into  the  punc- 
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lure  the  trocar  or  needle  inward  and  upward  tlirougli  the  pleura  limiting 
the  extent  of  penL'tnition  bv  the  finder;  draw  oiT  the  fiiiid  slowly,  reg-ulatini? 
ihe  flow  by  the  syniploius  of  the  patient.  If  blotid  appear,  withdraw  the 
needle  at  onee.     The  wound  is  closed  and  sealed  with  collodion. 

The  P  recti  ut  ions. ^BvUyn^  t  a  imping  is  performed,  the  nature  of  the  fluid 
and  the  proper  seat  of  the  puncture  should  be  determined  by  the  agency  of 
n  hypodennic  t^yringe.  In  ta]>pin|jf  b«'  sure  to  enter  the  ehest  eavity  and  to 
avoid  at  the  i^anie  time  the  lun^r.  With  a  limited  eolleetion  of  fluid  the 
latter  may  l>e  easily  injured,  unless  wise  forethought  be  exereised.  The 
fluid  should  be  withdrawn  slowly,  as  rapid  eseape  may  c^n^e  syncope, 
(A'dema  of  Ihe  lung,  and  other  disagreeable  and  perhaps  dangerous  mani- 
festations. The  withdrawal  should  eease  in  such  instances  and  not  be  re- 
sumed until  after  suitahle  restoration  is  established.  The  integument 
siiould  he  draitn  upward  at  the  seat  of  proposed  puncture  to  a  degree  pro- 
portionate to  the  distention  of  the  chest  by  the  fluid,  in  order  that  the  skin 
|>uneture  \n<\y  eouforui  to  that  of  the  wall  after  the  hitter  is  lowered  follnw- 
ing  relief  from  the  distention.  Estieeially  is  this  important  in  the  instaiuv 
oF  empveuni  wlieu  permanent  and  well-directed  drainage  is  needed.  The 
])oinl  of  the  needle  will  impinge  on  the  rib  unh'ss  care  Ik?  exercised,esjx»dally 
if  the  inli'i-eostal  s|ia(e  he  narrowed.  Tlie  lower  Ibe  seat  of  puneture  the 
greater  shouhl  he  the  upward  dinn^tion  of  the  netHlle  to  avnid  Ihe  dia- 
phragtu.  If  the  tube  becomes  blocked,  reverse  the  current  or  remove  the 
oljstruction  with  a  stylet.  If,  before  insertion,  the  needle  be  passed 
through  a  thin  pieee  of  firm  rubber,  the  rubber  will  be  pushed  along  the 
needle  by  the  insertion,  and  aceurately  mark  the  distance  to  the  pus,  on 
withdrawal  of  the  piineturing  agent. 

The  tifffiarks. — A  general  anaesthetic  is  rarely  admissible.  The  sud- 
den  afipearanee  of  blood  in  the  thud  may  depend  either  on  rupture  of  the 
vascular  adhesions,  perhaps  wounei  of  the  lung  and  po8sil»Iy  of  a  vesj«el  of 
the  thoracic  walh  Violent  cough  not  infreijuently  attends  the  flow,  due  to 
unfolding  of  the  compressed  lung,  and  during  the  attack  the  end  of  the 
instrument  should  be  directed  as  far  as  possible  away  from  the  hing.  The 
puncturing  agent  should  be  of  suflicient  size  to  permit  the  free  eseajie  of  the 
fluid,  uud  even  Iheti  iUv  lodgment  of  the  end  in  a  caseous  mass  may  mislead 
the  ojjcrators,  unless  the  obstruction  lx>  pushed  aside  or  its  presence  deter- 
mined by  a  probe  carried  through  the  hi  men  of  the  instrument. 

The  evactwlion  of  pus  by  this  method  of  practice  can  not  be  regarded  as 
curative  in  chronic  and  tubercular  eases,  and  at  Wst  should  be  employed 
only  as  a  temporary  expedient  to  meet  urgent  demands.  The  very  young, 
and  those  much  enfeebled,  and  in  whom  rapid  and  large  collections  of  pu.<^ 
are  present,  may  Im*  mtire  satisfactorily  and  safely  treated  by  a  preliminary 
operation  of  this  cbaraeter. 

The  RetiuUs. — ^In  acute  eases  in  children  with  pneumonia,  abont  20  pt*r 
cent  are  eured  (Holt). 

Thoraeotomy. — The  operation  of  thoracotomy  h  URually  limited  to  the 
removal  nf  n  portion  of  one  or  two  ribs,  for  the  purpose  of  evacuating  the 
pleural  cavity  of  pus  or  hloud,  and  for  tlie  removal  of  diseased  processes  of 
the  rlH'st  wail  and  lung  (Fig.  1458), 
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Fuj.  14'i7. — Inwtnim(*nt«  pTTipbyH  in  opemtiona  on  tho  cheef  wall  and  the  piTtcardiuiii. 

a,  Liirgt*  atid  »mi\\\  Hcalirt'lf^,  /».  rrf>!M*  ;ini1  1tltiiit-|K)iiitmI  iMHtourtt';^,  r.  Silver  probe. 
d,  (iniovt'ciilirertnr.  r»  Sinus  forr^^p}*.  /,  Xc^'illf  holiUT.  f/.  niiKine.  /i.*Spatula 
t.  ppnii«t.**:iJ  rl«'V:itor.  /.  Sti'^l  mmjimI.  k.  AspinitiTiii  syrinffo,  t.  St.  Jf>hn  s  c'0»- 
tottimp.  m.  l^'rk*s«*OHtn<iunf.  w,  f  liirli-Hnrrtfl  siiw,  o.  Angular  Iwirir-nittiTi^  for- 
ceps, p.  Ruh^rur,  r;.  I^nj?  blunt  sri.s>inrs,  stniipht^  unci  njrvrrl  mi  thi-  fJnt,  r. 
Blunt  rind  hnokifl  ri^tmrtor^,  Ffirripr<^ssnn\  thumb  uimI  nKHiHt^-toothisl  forrvps, 
iT^aturfH,  Rutunni?  [uhhIUn^,  drain a^^'  tuU's,  wipen»,  eU\,  tire  rrtpjired.  An  dt^etric 
light  may  be*  nwHiiHi. 
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The  !*Jxc{ifion  of  ft  roriloii  of  a  liifi  for  Em}fijema.^lt  e^ecms  pnipcr  to 
note  in  this  eoiiiiuetion  tlitit  eoUoctions  of  pus  in  the  pk^ural  cavity  are  fre- 
rpiently  localized,  mid  even  multiple  collections  sometinics  are  present. 
Thig  plan  of  action  is  eft|«eciiilly  valuable  in  cases  with  foul  discharge  and 
in  those  of  a  chronic  nature  with  and  wilh<nit  ccnitnietion  of  the  chest  wall. 


FlO»  145.S. — The  oporatjpn  of  ihorarot'omy,  rcumval  of  segmt'iit  of  rib.  o.  Itirision 
throu|?h  pi^riosteuiii  of  rib*  h,  Intereostiil  muscle*  c.  Superficial  titwues,  dotted 
line  indioatea  transverse  tneision  of  perioateuni. 

The  opc*ration  is,  however,  severer  than  that  of  simple  incision,  and  there- 
fore in  the  feeble  and  very  young  it  should  be  selected  with  discretion. 

The  Opcrafioth — After  proper  stiruulation  and  thorough  antiseptic  pre- 
eaiilions,  pbue  the  patient  on  tbe  back  with  the  alTected  side  at  the  edge  of 
tiie  table;  euiploy  local  or  general  anavstbesia,  as  the  condition  of  the  patient 
requires;  select  the  sixth  or  seventh  rib;  make  an  incision  in  a  line  of  the 
axilbi  alKHit  two  or  three  inches  in  length  down  upon  the  middle  of  the  rib 
(Fig,  lb58)  in  the  long  jjxis,  through  the  periosteuui;  bisect  the  primary 
incijiion  at  the  center  with  a  trnnsverse  one  tlie  width  of  the  rib;  rai^ 
from  the  bone  on  both  surfaces  (Fig,  1150)  with  a  perioateotome  the  peri* 

osteum  together  with  its 
surrounding  (issues^  being 
careful  not  to  open  into 
the  pleural  cavity;  exsect 
an  inch  or  an  inch  and  a 
half  of  the  bone,  dividing 
it  with  a  (figli-Haertel  ^^nw 
(Fig.  1457,  fi)  or  rib  for- 
ceps: arrest  haemorrhage 
jinil  I  lien  make  a  suitable 
ujM'ning  through  the  inter- 
veni ug  structures  into  the 
pleural  cavity  (Fig.  14tiO), 
and  permit  the  fluid  to  es- 
cape witliout  gpecial  inter* 
ferem-e. 

7' he    Pfecauiions. — 
Avoid  division  of  the  inter- 
costal   vessels,   for   obvious 
reasons.*    Irrigatifm  is  dangerous  and  ougld  not  to  Ik?  practiced  except  can- 
tiousJy,  and  then  ordy  ff»r  the  relief  of  foul  ilischargcs.     The  use  of  {leroxide 
of  hydrogen  should  lie  avoided  in  every  instance;  normal  saline  and  boric- 


% 


Fig.  1450, — The  operation  of  thoraeotomy » n'nioviiij? 
pf'riosteuni  from  ril).  a.  Inte^iment  and  sid)ni- 
lanc*ou.Htii^sii(\s.  fe.  InUTco^tnl  TiniHrlrH-  r.  Peri- 
oateuiii.    *i.  The  rib.  r.  IVriostpntfinie,    /.  Forreps. 
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acid  solutions  are  the  best  for  the  purpose.  Siibmersion  of  the  patient  in 
a  warm  saline  bath  affords  an  easy,  conjforting,  and  effective  method  of 
washing  out  the  cavity.  The  precautions  of  thoraeentesis  for  hydrothorax 
are  pertinent  in  this  proc<jdure.  If  the  opening  l>e  made  too  low,  the  ascent 
of  tlic  diaphragm  will  obstruct  and  possilily  may  close  it.  If  too  high  the 
angle  of  the  scapula  will  ob- 
struct the  opening*  The 
lymph  masses  may  he  loos- 
ened by  inl  rod  net  ion  of  the 
finger  or  a  sound,  and  re- 
moved with  fort^^ps  wlienevcr 
they  obstruct  the  opening. 
The  drainage  tube  should  be 
ineoniprcssible,  t^bould  just 
reach  the  pleural  cavity,  and 
be  fastened  so  that  it  can 
not  escape  within.  Some- 
times two  are  employed 
(  Fig.  1461)  side  by  side,  es- 
pecially when  washing  of  the 
cavity  is  practiced  during  Fio.  1460. — Opening  intf*  thp  pU-ural  cavity,  a.  D\- 
healing,  the  fluid  entering  vided  t-rul  nf  rib.  ^.  The  plewa.  r.  PeriosteiinK 
*^  ,  .  ,  ,^  it.  Muisfuliir  tissue,     c.  Integumciit  iuid  subcuta- 

one    and    cseaping    by    the        neous  tissues. 

other.     If  the  tube  hiippeus 

to  rest  upon  an  intercostal  nerve  seven*  pain,  referable  to  the  distribution  of 
the  nerve,  often  wcurs.  The  fluid  should  U*  permitted  to  escape  slowly  and 
ought  to  be  temporarily  arrested  in  case  of  severe  coughing.  If  hannor- 
rhage  hnppcn  into  the  pknind  cavity,  the  tube  should  .be  introdueed,  the 
wound  dressed,  and  the  patient  placed  on  the  diseased  aiiide  at  onee. 

The  Remarks. — It  is  wise  that  a  bacteriological  examination  of  the  pus 
Ik?  made,  to  determine,  as  far  as  possible,  the  nature  of  the  process.  The 
drainage  tulx^s  should  not  be  so  long  as  to  impinge  on  the  lung,  and  ought 
to  be  shortened  as  the  cavity  contracts. 

The  Afier'treatmi'itt. — Antiseptic  dressing  should  be  applied  liberally  to 


F(Q.  Mfil.^ — Dniir^a^e  of  cavity  with  two  niblMT  tutM?s.     Si»ft  parts  suturf*d, 

the  sf^at  of  the  operation.  ,ind  changed  frf^iiieiitly  to  avoid  infection.     The 
patient  should  be  kept  quiet,  and  indications  of  treatment  met  as  they  arise. 
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A  sinu^  formation  rimy  bo  irrigatcHl  and  generally  treated  as  in  other  parts 
of  the  body,  (ivninastic  oxereise  and  elTorts  di reeled  to  tlie  prevention  of 
coiitnidion  of  tlie  elif^^t  .sliould  he  praetieed. 

//*  for  rvmorffl  of  dimmed  bont\  make  an  ineiJ^ion  at  ihe  middle  of  the 
long  axis  of  [hv  rih  { l^^ig-  1458)  of  suflieient  length  to  ineltidc  the  Jlseiij^d 
portion.  Snppknient  this  one  at  the  center  hy  n  transversa  incision.  Sepa- 
T'dU'  the  periu«iteum  along  witti  tho  superimposed  tissues,  liberate  the  bone, 
and  raise  it  from  its  bed.  If  the  ser pies t rum  be  not  loose,  time  should  be 
allowed  for  its  separation.     Two  contiguous  portions  can  be  easily  removed 

(I'ig;  iv:-^). 

Simple  IncisiOE. — ^  Simple  incision  with  drainage  is  not  now  regarded 
with  the  same  favor  as  formerlv.  The  narrowness  of  the  opening  and  its 
tendency  to  close  and  hinder  drainage  are  serious  objections  in  chronic 
euHcs,  and,  moreover,  ttie  opportunity  for  esca|>e  of  the  tibrinous  producta 
from  the  chest  and  the  ability  tt>  pro|>er!y  remove  tliem  prest^nt  objeetion- 
abk'  features  to  the  use  of  the  nit^thod.  But  in  limited  collections  of  pus  of 
an  acute  nature,  and  chronic  cases  in  feeble  patients,  this  method,  if  failing 
to  cure,  Tuay  often  .^^crve  an  important  preliminary  purpose.  The  establish- 
ment  of  the  pnqier  seat  of  the  ojieralion  and  the  precautions  attending  the 
prntrdure  differ  in  no  essential  res[ieet  from  those  of  asjtiration  and  of 
excision  of  a  rib.  The  incision  is  made  midway  betwi?en  the  contiguous 
borders  of  the  ribs,  either  in  the  axillary  or  subscapular  line,  as  best  suits 
the  purpose,  always  remend>ering  (as  in  the  nther  nptTations)  to  avoid 
locating  it  so  that  the  movements  of  the  srapubi  or  diapfiragm  can  interfere 
with  drainage.  The  incision  is  caiitioiiHly  nuulc  down  upon  the  pus,  in- 
slead  of  entering  the  collection  at  once  hy  a  sudden  thrust.  The  latter 
plan  it?  un necessary  and  needlessly  dangerous.  After  tlie  escape  of  the 
fluid  and  of  the  IvTuph  products,  drainage  is  established  as  in  the  preced- 
ing oj)erati«*iis.  However,  thr  strung  inelioation  of  the  opening  to  close 
because  of  the  approximation  of  the  rilis  recpnres  that  the  drainage  agent 
shall  not  infrequently  have  ngid  walls.  To  meet  this  indication  we  have 
in  several  instances  utilized  for  the  [mr]>ose  the  ordinary  large-sized  gutta- 
percha (Fig.  N(i4.  J,  voL  i)  traeheiitomy  tube,  properly  shortened,  through 
which  a  rublier  tube  is  carried.  If  the  former  be  heated  over  an  alcohol 
lamp,  it  can  1h?  cut  ofT  or  bent  in  a  direetion  to  suit  the  demands  of  drainage 
and  of  prnteelinn  to  the  lung  at  the  same  time.  The  collar  of  the  tul>e  f\U 
clojvcly  to  the  side  of  the  chest  ami  can  be  held  in  place  by  means  of  an 
clastic  tape  fastened  around  the  body.  The  removal  horn  the  upper  border 
of  the  contiguous  Invvcr  rili  w^ith  a  rongeur  of  a  limited  portion  of  hone 
suflieient  to  afford  lodgment  of  the  hard-  or  of  a  soft-rubber  tube  prevents 
pressure,  and  also  obviates  the  closure  of  the  latter. 

The  ficmftrks. — Doe  opening  is  sonieient.  an(i  this  need  not  k'  made  at 
the  most  dependent  part  of  the  collection,  as  the  lung  expansion  and  dia- 
[diragmatic  asi-ent  expel  the  pus.  The  iuU?  should  be  of  fn-sh  rublx*r  at 
all  limes  and  lie  sf>eurely  anchortxl  with  a  safely  [liji.  It  shoidd  mit  reach 
within  half  an  inch  or  so  of  tfie  !io(tom  waH  of  Ibr^  ahseess  cavity,  and  the 
rapidity  of  the  contraction,  as  astertained  by  the  introdui'tion  of  water^ 
should  regulate  the  frifpieney  and  iinunmt  uf  the  shortening  of  the  tube. 
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The  tiilw  sIkvuUI  he  rt'irunerl   uIh-o  only  a  small  luimiuit  <if  sero-|mrulcnt 
ft  11  id  esi'apL'ti. 

The  fit'suffs. — Incision  ami  ilraiiia;;i\  nnd  [iririiarv  c'X('ir4ioii  ^nve  ditfor- 
eni  results.  Thv  fonuor  a  di-atli  rate  of  al^iout  33,  the  latter  about  20  per 
cent.  In  4iu  c-a^es  treated  Ity  one  of  rither  iiietlifvds,  the  nvcrajtre  mortality 
wai^  2Ci  \K'V  tvut.  Til*'  following,'  labulakHl  statement  of  12'S  eaa^s  ot"  empy- 
ema in  ehildhood  U  wry  instructive: 

EesuUs  of  OperatiQus  of  Empijrma  in  Childhood.     (Brolhers.) 


No.  or  CAM*. 

HeooVfsrieB. 

Dentha. 

Simple  aspiration ,  . 

Simple  i[irit!$iozi  with  timina>;o , 

9 

9 
2 
5 

2 
64 

8 
2 
5 

7 

14 

The  saiiit'  lifter  unsuccessful  iispiratioii 

Priniarv'  ex^section . .    ,    .    ,    .  ,    _  , 

8efoiularj^  exBtH-tioj^.  ...,..,,. .i 

1 
0 
0 

123 

81 

22 

ABpiration  combined  with  Drainage.— Mucli  lias  been  said  in  the  past  of 
aspiration  for  the  purpose  of  expansion  of  tlic  lung  and  drainage  in  empy- 
ema. F*olain,  IVrtlK\<»  Hiilau,  and  others  devised  methods  of  relief,  most  of 
wliieh  wero  impraetieahle  ln'causi^  tliey  were  too  cDnfmin;^^  nnd  enmliersome. 
The  writer  during  the  last  year  devised  and  applied  successfully  to  the 
chest  of  a  patient  suffering  from  an  extensive  traunuitic  empyema  *  the 
following  sjm|)le  anil  eflix*- 
tivc  Hfifmratus  (Fig,  liii2): 
the  end  of  the  lulx*  proji»ct- 
ing  l>eneath  the  cushion  (a) 
h  paii!=ied  into  the  empycniie 
eavity  a  profier  distant,  atul 
the  cushion  {a)  is  phieed  in 
contact  with  tiie  wall  of  the 
thorax  in  such  a  manner  as 
to  t^onunand  eiiually  the  area 
surrojtnding  the  opening  in- 
to the  [deural  cavity.  The 
nozzle  of  an  ordinary  six- 
ounce  rubber  syringe  is  then 
inserted  into  the  dislal  end 
of  I  he  tube  (Fig,  1  ttJii).  ihc 
HtpTid  withdrawn,  followed 
finally  by  8Utficient  exhau.s* 
tion  of  the  air  to  cause  the 

rnb!)er  cushion  to  fit  cIor^Iv  enough  to  the  choBt  wall  to  prevent  the 
passage  of  air  beneath  it  ijito  the  pleural  eavity.  The  stopciick  is  then 
clo«ied  (Fig.  MG4),  the  syringe  removed,  and  the  nozzle  of  the  rublier  bag 


Fig.  1462. — -Tht*  nathor*siu<?pinitifm  nppMratiKH.  a. 
Hollow  niijher  ruKliion.  6.  Di.sterulcfi  ml  ►her 
bag,      r.  Stopcock,     d.  Glass  observation  tube. 


*  From  the  Jacobi  Festschrift. 
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(Fig.  14(12,  h)  vvliilv  fully  collaps^ed  is  inserted  firmly  into  the  open  end  of 
the  tuk^  ( l^'i^'  HG.")),  the  stopeoek  reversed,  thus  t'stablishing  a.-*  pi  rat  ion, 
which  Ls  iiKiintained  so  long  us  the  biig  is  expanding.  ^Fhe  ehest  is  then 
dressed  and  the  apparatus  duly  fastened  in  place  as  indicated  in  Fig.  1406. 
Tlie  patient  can  go  ahout  eornfortably  \riih  the  apparatus  in  action  without 
attracting  ^peeial  attention.  When  the  bag  is  nearly  distended,  the  stop- 
eoek  should  tie  closed,  the  liag  cleansed,  again  collapsed,  reapplied,  and  the 
stopcock  opened. 

The  Precautions. — If  brisk  and  forcible  aspiration  hy  the  syriiige  be 
made,  the  tube  \dll  eollnpse  (Fig.  1463).  and  often  the  discharge  will  be 
tinged  with  blood,  which  can  ix^  noted  through  tiie  glass  segment  of  the 
tube.  Continuous  and  mild  as|iiration  is  safer  and  rpiite  as  etfei'tivL'  as  the 
vigorous  iji  the  majority  of  instances.  The  degree  of  distention  of  the  bag 
should  be  frequently  observed  in  order  that  it  may  k^  removed,  cleans(*<l, 


Fio,  1463.^ — Aspirution  of  the  cavity,     a.  The  glass  obsorvtitioti  tube*,  showing;  suction 

force-  applied  by  syringe. 

and  reapplied  w^ithout  the  intorniption  of  aspiration.  Adhesive  plaster 
a[iplicd  to  the  chest  around  the  ojirning  iiids  in  the  exclusion  of  air.  At)- 
sorlient  cotton  thoroughly  wet  with  a  boric-aeid  solution  or  rubber  tissue 
hinders  the  passage  of  air  tnineath  the  cushion.  It  is  very  important  in  this 
connection  to  remember  that  the  cotton,  or  any  small  movable  body,  may 
Ur  drawn  into  tiie  chest  unless  eare  l>e  exercised.  Should  this  happen  it  can 
lie  removo<l  quite  readily  in  most  instance:*?  by  moving  around  in  the  cavity 
the  inner  end  of  the  tute  while  making  suction  on  the  outer  with  t!ie 
syringe. 

In  the  cases  to  which  aspiration  has  been  applied  it  acted  efficiently  and 
promptly,  and  was  easily  managed  by  the  patient. 

The  Comments. — It  st^-ms  to  the  writer  that  practicable  aspiration  offers 
the  opportunity  of  prompter  cure  in  excision  cases,  and  not  impossibly  may 
render  nei'dh'ss  the  more  serions  methoils  of  practice  by  obviating  the  eondi* 
tions  that  prompt  their  u.se.  Much  contention  has  arisen  in  the  past  regard- 
ing it6  feasibility.     Tlu*  writtT  notes  with  regret  the  seemingly  strenuous 
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ti'iKu*  III"  iiwi^v  roiilrntious.     ('atH,'^  roiiipliraUd  witli  gaiigtone  of  the  luiijtjj 
iiBil  abundant  fibrinous  deposits  are  certainlv  unsuitud  fur  Uie  immediate 


Fig.    1454. — Aspiration  €>f  the  eavity.     a.  Segment  of  gliiss  tube.     Cavity  napiraied 
and  sstopcoi'k  closed  to  prevent  adniissirm  of  nir. 


usT  of  aspiratinr)  trpatini'ot,  Kvpi^ated  ex|KTii?n(:^  with  the  simple  portable 
apparatus  devised  l>y  the  author  si  nee  the  writing  of  the  preeeding  elause 
hag  not  in  any  degree  lessened  his  belief  in  its  etljeieney  in  suitable  cases. 
On  the  contrary,  tlie  rapidity  with  which  in  nearly  every  in^-tance  the  size 


Fig.  1465. — Aspiration  of  cavity,     Thi>  ri»lbip.Mii  mULt ^  aa.i^inil  iunl  stopcock 

Qpcrn«<L     a,  Gl£U£«  ohscTvatiun  tuix*;  ide  upparutti.H  in  iirtion« 
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of  all  i^iifpycinii'  Liivitv  has  Imvh  ivilurcd  hy  tliin  ^iiiiple  uietliml  of  aspira- 
tion cinplin'^izf's  its  uuilli  iti  tiiniliiii^  llicot'loii  linlioiis  i-uurst'  of  iUla-  alft'L'tion 
m  a  nujsl  iUh  iih'd  inanuer.  Now  Wi%  in  nearly  I'Very  iiistancrj  introduLO  tlu^ 
tulx'  iiiln  thr  eavity  as  soon  afttr  rest'ction  of  simple  incision  a8  will  permit 
of  tlk'  lissui's  hc'in^  sufficiently  tijirhtly  drawn  aroniid  it  witli  adhesive  strips 
to  prevent  the  entraTice  of  air  from  witlumt.  Sometimes  over  these  adliesive 
slripr^.  aseptie  alisorhent  eotton.  wet  with  a  borie-aeid  solution,  is  packed  and 
eoniined  in  place  with  adhesive  strips,  before  air  can  Ix?  excluded,  when  suc- 
tion is  applied.  In  such  cases  care  must  bo  taken  to  prevent  air  frotn  fore- 
in^^  fragments  of  cotton  into  the  cavity.  The  apparatus  has  proven  decid- 
edly ellirieni  in  those  eases  frotn  whicli  filirin  had  Ivecu  removed  ♦)!*  in  which 
not  emiujLjh  was  present  to  obstruct  I  he  tid>e.     Also  in  which  the  walls  of  n 


Fio,  1466. — Aiipiratinn  of  cavity,     a.  Glass ot^servnt ion  lubi\     Thc^  dressinf^s  applied; 
appanittis  held  in  place  by  safety  pins  while  in  acticin. 

snuill  cavity  or  of  a  sinus  were  not  obstructed  from  suction.  The  hollow 
nd)l>er  cushion  (Fig.  14G2,  a)  is  not  so  siniurc  as  the  use  of  ftdhesive 
strips.  In  many  instances  a  glass  chnnd)er  has  ]mm  sul>stituted  for  the  ghisg 
tidx'  (a),  and  the  fluids  coUected  tlierein  as  they  were  withdrawn  by  the 
rubber  bag".  In  two  instances  the  tulx*  was  inserted  through  a  cfmnubi 
de]Josited  bi'lwecn  the  ribs  hy  means  of  a  titting  trocar,  the  cannula  kMng 
removed  as  goon  as  the  tube  was  in  plac<\  In  those  eases  the  tissues  pinched 
the  tube  closely,  especially  when  sUcUnn  was  applied,  and  easily  exehnled 
the  admission  of  air.  The  inUuena'  of  tlie  force  of  as]»irati<»n  on  the  dimen- 
sion of  a  cavity  is  lM\st  appreriatcd  by  occasional  measurement  through  the 
agency  of  water,  introduced  into  it  with  the  Imdy  always  in  tlic  same  posture. 
Both  aseptic  and  antiseptic  flushing  are  employed  when  indicated. 

By  the  ap]>aratus  one  can  determine  the  presence  of  minute  lung  perfora- 
tion; as  tl»en  a  vacuum  can  not  be  maintaineth 

Huiton  has  devised  an  ingenious  and  serviceable  apparatus  which  per- 
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mits  the  escape  of  fluid  from  and  prevents  the  entrance  of  air  into  the 
pleural  cavity  during  the  acts  of  breathing,  coughing,  etc.  The  apparatus 
consists  of  a  large  rublx?r  drainage  tube  with  a  flange  of  sheet  rubber  five 
inches  long  and  four  inches  broad ;  the  tube  passes  through  the  middle  of 
the  flange.  A  valve  of  duckbill  form  is  made  by  slitting  a  gutta-percha 
nipple  at  the  end.  The  unslit  portion  of  the  nipple  is  connected  by  means 
of  a  glass  tube  with  a  short  piece  of  rubber  tube,  which  latter  is  finally  con- 
nected with  the  main  tube  by  means  of  a  right-angled  glass  one.  After  the 
chest  is  opened  the  remaining  end  of  the  primary  tube  is  cut  off  near  enough 
to  the  flange  to  permit  it  to  extend  only  through  the  chest  wall.  The  appa- 
ratus is  then  bound  firmly  in  place,  the  flange  resting  upon  a  large  piece  of 
wet  gutta-percha  tissue  to  prevent  the  entrance  of  air  beneath.  Hutton 
speaks  in  high  terms  of  this  device. 

Thoracoplasty. — Estldnder's  Operation. — The  operative  practice  associ- 
ated with  the  name  of  Estlander  is  applicable  to  the  long-standing  cases  of 
empyema,  in  which  the  powers  of  a  natural  cure  are  inadequate  for  the  pur- 
pose, and  draining  by  incision,  or  the  excision  of  a  limited  portion  of  one  or 
more  ribs,  has  failed  to  afford  relief.  The  size  and  extent  of  the  abnormal 
cavity  should  be  estimated  with  the  finger  or  probe,  or  by  the  means  of  fluid 
injection.  An  incision  made  along  the  center  of  an  intercostal  space 
affords  opportunity  for  removal  of  two  contiguous  ribs ;  two  corresponding 
incisions,  the  removal  of  four  ribs,  etc.  (Estlander).  The  soft  parts  overly- 
ing the  ribs  of  the  outer  wall  of  the  cavity  are  raised  as  a  single  flap,  or  two 
or  three  small  flaps  are  formed  (Jacobson),  according  to  the  size  of  the  cav- 
ity, condition  of  the  patient,  and  the  predilection  of  the  operator.  The 
smaller  the  flap  the  less  is  the  haemorrhage  and  shock ;  and,  too,  if  the  first 
flap  ha  centrally  located  and  the  rib  removed,  further  procedure  at  that  time 
can  Ix?  deferred,  if  need  be,  and  yet  the  patient's  condition  will  have  been 
improved  by  the  primary  measure.  With  the  large  flap  these  considera- 
tions are  scarcely  applicable.  After  exposure  of  the  ribs  by  either  method, 
they  are  separated  from  the  remaining  soft  tissues,  by  means  of  a  slightly 
curv(Hl  elevator,  to  the  full  extent  of  the  cavity,  and  divided  at  the  limits 
of  exposure  with  a  fine  saw  or  bone-cutting  forceps,  and  removed.  The 
periosteum  should  be  removed  either  with  or  following  the  enucleation  of 
the  rib. 

2' he  Remarks. — Unless  in  all  radical  methods  the  thickened  parietal 
pleura  of  old  cases  and  the  associated  tissues  are  removed  along  the  line  of 
bone  section,  and  the  empyemic  cavity  is  thoroughly  exposed,  scraped, 
cleansed,  wiped  out,  drained  at  the  dependent  portions,  and,  if  need  be, 
lightly  packed  with  aseptic  gauze,  satisfactory  relief  need  not  be  expected. 

Shcede's  operation  is  applicable  to  all  cases  with  greatly  thickened 
j)leura.  In  this  method  a  U-shaped  incision — l)eginning  in  front  at  the 
outer  edge  of  the  pectoral  muscle,  on  a  level  with  the  axilla  (fourth  rib), 
extending  below  to  the  lowest  limit  of  the  pleura  (tenth  rib),  and  behind 
up  along  the  vertebral  border  of  the  scapula  to  the  second  rib  (Fig.  1467) 
— is  made  down  to  the  bony  frame  of  the  chest.  This  flap  is  dissected  from 
the  ribs,  and  the  scapula  and  the  subscapularis  muscle  are  raised  from 
the  trunk.     The  ribs  from  the  second  downward  are  resected  subperios- 
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teally  from  the  costal  cadik^es  to  tlie  tubercles.  The  intercostal  structures 
and  the  pleura  are  removed  with  large  blunt  scissors,  and  the  surface  is 
curetted,  (horoughly  clecanscd,  the  fliip  rephieed»  and  the  borders  are  united 
together,  with  tho  expectation  of  seeurini^  primary  imion. 

The  Cotnm('t(is,^'Y\\e  i^capula  isliould  be  drawn  forward  out  of  the  way 
as  the  pofetorior  incision  is  made.  After  removal  of  the  ribs,  the  remaining 
tissues  are  cut  away,  beginning  at  the  fistulous  opening,  if  one  be  present, 
and  pai^i^ing  to  divide  the  positerior  border  iirst,  thus  reducing  the  bliH-ding 
to  a  miniHiwTii.  Pinching  of  the  vessels  between  the  thund>  and  fingers 
WUnv  division  will  lessen  the  loss  of  blood.     The  return  of  the  tlap  to 

the  opening  often  leaves  an  incomplete 
closure  ak>ve,  which,  however,  luitilly 
heals. 

Delorme  forms  an  osteoplast  le  llajj  ex- 
tend ing  from  the  third  Iti  the  sixth  rib^ 
witii  the  pK^dicle  al>ove  and  posteriorly 
(Fig,  1101).  Ill  front  the  rihs  and  inter- 
costal lissties  are  severed;  at  the  uppi»r 
and  lower  borders  the  intercostal  tissues, 
hchind  the  ribs,  are  divided  and  |KThaps 
n\H'cted  to  a  limited  extent,  and  the  Hap 
is  turnt'd  backward.  The  surfact^s  arc 
thi»n>ughly  curetted,  elcan.^ed,  and  fresh- 
riH'd,  aud  apposed  by  returning  the  llap  in 
]>laii'  and  uniting  its  liord<Ts  with  sutures. 
If  the  periosteum  he  left  behind  along 
With  the  parietal  ]i!eura,  etc.,  care  should 
be  taken  to  keep  the  tissui^  in  appi^sition 
to  the  walls  of  the  cavity,  or  the  rapid  de- 
velojiment  <^f  the  n(?w  bone  may  negative 
the  attempt  at  cure.  If  one  tlap  only  be  nuKle  it  is  usually  of  an  oval 
(Sehede)  ur  rectangular  form  (Delorme),  witli  the  base  upward  to  facilitate 
drainage,  A  single  vertical  incision  (Clould)  with  lateral  displacement  aud 
retractitui  of  the  tissues  can  be  employed  if  the  cavity  l>e  soniewliat  narrow, 
Fvnger  practices  the  removal  of  rih  fraguients  of  diminishing  lengths, 
beginning  at  the  wnter  of  the  cavity  in  thosi^  in  which  the  transvers**  diam- 
eter is  the  gr(*atcst  at  that  ]>oint.  If  tlic  vertical  duimeter  1k'  the  greater, 
this  surgeon  practices  the  same  plan  of  procedure,  only  much  shorter  por- 
tions arc  removed,  for  obvious  reasons.  The  second  rib  is  rarely  resected, 
(m  aeeount  of  its  high  position  and  the  gn^ater  importance  of  its  anatom- 
ical associations.  The  first  rib  is  of  still  greater  significance  in  these 
respects,  and  should  he  let  alone,  except  in  the  rarest  of  instances.  From 
the  third  to  the  seventh  inclusive  are  the  ribs  usually  resected,  and  from 
the  tubercles  to  the  cartihiges,  if  need  lM^  In  extensive  excision  the 
shock  may  be  great,  and  the  deformity  will  be  pronouna^d.  The  lung  will 
not  resume  the  usual  position,  but  the  parietal  soft  parts  will  obliterate  the 
cavity,  if  adhesion  to  the  lung  be  secured.  A  sinus  of  moderate  extent  may 
follow,  espcially  if  the  apex  of  the  cavity  be  not  likewbe  occluded. 


Fio,  1467, — ^Th<*  opemticHi  of  thora- 
i>opliij»ty^  Schede's  methiKl, 
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If  the  patient  have  tubercular  disease  the  outlook  is  much  impaired, 
and  the  simpler  methods  are  advisable,  at  least  as  preliminary  measures. 
Each  case  must  be  estimated  according  to  its  assets,  as  to  the  variety, 
extent,  and  time  of  operation,  and  as  to  whether  an  extensive  procedure  be 
made  at  all.  All  of  the  unyielding  bony  wall  should  be  removed  in  every 
instance,  if  cure  is  to  be  expected. 

The  After'treatment. — Gymnastic  exercise  and  forced  expiration  (breath 
gymnastics)  constitute  the  main  measures  directed  to  restoration  of  sym- 
metry.   High  elevations  exercise  a  curative  influence. 

The  Results, — The  deformity  is  not  cured,  and,  in  fact,  is  increased  by 
the  operation,  but  may  diminish  later.  The  danger  of  amyloid  degenera- 
tion is  obviated,  and  substantial  cure  may  arise.  The  shock  is  often  great, 
and  corresponding  care  should  be  exercised  to  avoid  an  unfavorable  issue 
from  this  cause. 

Decortication  of  the  Limg.— Fowler  in  1893  practiced  this  measure  to 
relieve  the  lung  from  the  hindrance  to  expansion  due  to  a  greatly  thick- 
ened pleura  incident  to  empyema. 

The  Operation. — Make  around  the  orifice  leading  to  the  empyemic  cavity 
an  elliptical  incision  wide  enough  to  include  the  opening;  extend  the  extrem- 
ities of  this  incision  parallel  with  the  ribs,  anteriorly  and  posteriorly,  suffi- 
ciently to  correspond  to  the  limits  of  the  underlying  morbid  process,  going 
down  to  the  ribs,  and  perhaps  forming  two  triangular  flaps  by  cutting 
upward  two  inches  and  a  half  from  one  extremity  and  downward  the  same 
distance  from  the  other;  resect  portions  of  two  or  more  ribs  correspond- 
ing to  the  limits  of  the  empyemic  cavity — and  determine  the  capacity 
and  extent  of  the  cavity  and  the  extent  and  amount  of  the  overlying  mor- 
bid product;  begin  at  the  border  of  the  opening  in  the  chest  wall  and  iso- 
late the  pleura  from  the  overlying  tissue  by  blunt  dissection  down  to 
the  diaj)hragm;  isolate  the  diaphragm  in  a  similar  manner  toward  the 
median  line,  carefully  se])arating  any  pericardial  attachments;  isolate  the 
visceral  layer  of  the  pU'ura  uj)ward  from  the  morbid  product,  cautiously 
avoiding  injury  to  the  expanding  lung;  complete  the  isolation  prudently 
of  all  the  attachments  to  the  visceral  and  parietal  pleura,  drain  and  close 
the  wound. 

The  Remarks. — The  movements  of  the  diaphragm  and  heart  hinder  the 
removal.  When  the  patient's  condition  will  not  approve  the  giving  of  gen- 
eral aniesthesia,  the  special  anaesthesia  may  be  employed  instead.  Isolation 
of  the  costal  jmrtion  should  j)recede  that  of  the  visceral,  since  then  the 
expanding  lung  is  less  exposed  to  danger  than  when  the  reverse  is  practiced. 
The  fingers  and  ends  of  blunt  curved  scissors  are  et!icient  means  of  isolation. 
Sometimes  decorticatitm  can  be  quite  easily  done,  again  only  a  part  and 
])erhaps  none  can  be  safely  d(»tached  from  the  lung.  If  only  time  for  a 
single  detachment  can  be  safely  employed,  visceral  isolation  should  have 
the  ])rec(»don('e.  Then  the  lung  is  reliev(»d.  Not  always  does  the  lung 
ex])and  after  operation.  The  earlier  the  attem])t  is  made  the  easier  can  it 
Ix^  ac('<)ni])h*she(l.     Tuberculosis  complicates  the  effort. 

The  Results. — Tliree  operative  deaths  are  reported  in  41  operations 
addressed  to  either  viscera,  parietal,  diaphragmatic  or  parts  of  pleura,  singly 
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nr  roniUiiH'(IIy,    Fowirr  nfvorts  2  deaths  in  20  cases  of  visceral  isolation,  and 
nri  (It'^iHis  in  ti  tuN's  of  |ini'irlul  visttTJil  isohiluiiis. 

Carles  mal  Neorosis  of  the  Ribs  and  Sternum. — Thunuolomy  is  prac-^ 
iu'Vil  (\»r  ilir  rviur  of  this  coT^ditinn,  and  commonly  with  omjnent  success, 
Caries  niul  tuTn>sis  of  thv^v  stnictiircs  t'olhiws  soriietimcs  injury,  resection, 
HVphiliH,  and  ty|ihoid  fuvcrs.  The  riks  from  llie  fourth  to  the  eighth  are 
most  tilh^n  distiisrd,  and  usually  near  the  middle  portions.  Snch  complica- 
tiouH  at*  euipyc^nua,  Inirrowinj:  of  jius,  eausing  ahs^ct^t^.s  at  distant  situations 
— i,e.,  of  llu'  liiiek,  nhdoininal  walL  and  even  remoter  parts^arc  noted. 
Hari'ly  indin-d  are  tlrr  ph-nral  cavity  and  lung  secondarily  involved.  The 
Heal  of  [Ur  iW^viiiiv  of  tlie  rih  \a  usually  eliaraeterized  hy  the  presence  of  au 
ubtt(H>iis  or  of  a  t^iiius.  F^iudJy  operative  relief  is  .simple  and  effective.  A 
In*ri/.ontah  straight,  or  a  T-shaped  ineision  h  made  over  the  seat  of  the  dis- 
ease, the  hkin  and  muscles  are  conjointly  retlected,  the  ahseess  is  isolated, 
pref**rali|y  without  opening  it,  and  dissected  away,  followed  hy  cleansing  of 
the  (larts  witli  an  antisi^plie  solution,  A  free  ineision  is  made  down  upon 
the  ltM»g  axis  (»f  the  diseasi^l  iMJne  (Fig,  1458)  in  the  line  of  a  sinus  when 
present,  the  extent  of  the  disease  is  determined,  the  bone  ex|K)sed  and  cut 
oH  ouliiide  o(  the  atterted  Umils,  preferably  with  a  Gigli-Haertcl  saw  (F\g. 
H5T,  «K  perhaps  with  a  hone  forc*eps.  The  diseased  l)one  is  removed,  the 
a^socirtteii  morhid  products  dissected  and  scraped  away,  tlie  parts  thor- 
oughly Hushed  with  an  antisej»tie  solution,  the  tlai>s  returned  to  place,  and 
the  borders  sutured  together  with  catgut.  In  the  instance  of  the  sternum 
the  fistula*  are  slit  up  in  the  line  l>est  intended  to  secure  good  observation 
and  tlrjiinage  of  the  diseastnl  area.  The  diseased  products  are  cautiously 
renuned  by  means  of  the  trephine,  periosteotome,  Ixme  gouges,  scoops,  etc, 
(Fig.  liTI,  vol.  i),  rt^niendHTing  that  the  anterior  nu*<lia?«tinum  may  have 
Ijetni  invadcil,  The  posterior  surface  of  the  sternum  may  In?  diseased  nnire 
extensively  than  al  first  sei*nis  apiuirL^nt.  Alisei*ss  and  sinus  associated  with 
curies  and  Ui'crosis  of  those  stnkture^  should  be  carefully  sought  for,  scru- 
pulously <  leanstni  by  wScrniring  and  douching,  and  independently  drained. 

Thr  lit*mtirks. — Tlie  preservation  of  the  upper  end  of  the  sternum  is 
etijHH'ially  significant  Un-ause  of  its  nieehanioal  association  with  the  ends  of 
the  clavicle.  Disease  of  the  jx>sterior  surface  of  the  sternum  is  apt  to  be 
inKidiiMts,  and  may  Inn^me  «|uite  extensive  and  pus  point  even  at  the  inter- 
e*i**tal  s|^Kvs  at  the  sides  l)efore  the  gravity  of  the  cases  is  fully  appreciated. 
1'he  fact  that  the  {lericArtlium  may  be  intimately  associated  with  the  pos- 
terior surface  of  tlie  bone  suggests  the  need  of  care  in  the  manipulations 
incident  to  the  tn^atment  of  the  bone  and        '        nal  al^seess. 

1'Ait  lUiiHlt^.^Thv  imnviHliate  i\»suhs  ive  treatment  are  highly 

fa\«>ratiK\  Final  eur*^  is  oflt»n  imich  delami  iiecaua*  of  tlie  frequently  gpe- 
ctlle  natim'  of  tlH'  tnnitde.  tlie  inaccoesibk  locAlioiid  of  the  dbeast%  and  the 
tortuous  oullim^  \\t  tlK^  ^intm^  to  mj  MUitHf  of  the  compUeattons  of  an 
orgiime  eKar«v»ter 

Tumors  af  tJie  Ribs  uid  SteiiB.— TW  primafr  timion  of 
ulnictiiri'iA  are  coiiv|\aniti\vty  inftvqueiit*  the  secoodart  are  exceedingly  rare. 
*t\nnoM  of  an  intKKent  nature,  and  tho@e  limited  to  the  bonea  and  earit* 
l^"^  aa'  nott  a«  a  rule,  ditlicult  to  remove;  but  tboaa  ol  eiiensive  grovlli, 
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especially  of  a  malignant  nature,  present  frequently  complex  problems  and 
insurmountable  obstacles  to  removal  for  consideration.  Thorough  aseptic 
method  and  free  exposure  of  the  seat  of  disease  are  essential  elements  of 
the  technique.  A  large,  oval,  musculo-cutaneous  flap,  with  dependent  con- 
vexity, located  so  as  to  facilitate  observation  and  manipulation,  should  be 
made.  The  bone  is  severed  at  the  outer  limits  of  the  disease  by  saw,  for- 
ceps, or  chisel  and  mallet  (Fig.  374,  vol.  i),  and  cautiously  raised,  along 
with  the  morbid  growth  from  the  body,  by  means  of  careful  dissection.  If 
the  growth  is  malignant,  the  extent  is  problematical,  and  the  possibility  of 
complete  removal  is  uncertain.  Extensive  areas  of  disease  involving  the 
sternum,  ribs,  pleura,  and  even  the  pericardium,  have  been  successfully 
removed  and  the  patients  have  recovered.  An  important  feature  of  the 
removal  of  these  growths  relates  to  whether  or  not  the  disease  is  extra- 
pleural or  intrapleural.  In  the  former  instances  the  danger  of  operative 
involvement  of  the  pleural  cavity  is  a  matter  largely  under  the  control  of 
the  surgeon,  who,  by  the  employment  of  judicious  forethought  and  cautious 
technique,  will  rarely  indeed  invade  this  cavity  unless  the  pleura  itself  be 
involved  in  the  disease.  When,  however,  the  removal  of  malignant  growths 
is  attempted,  the  invasion  of  the  pleural  cavity  must  necessarily  be  fre- 
quent and  often  extensive  if  practical  benefit  is  to  follow  operative  practice. 
Therefore,  the  special  dangers  of  sudden  and  persistent  pneumothorax,  of 
haemorrhage,  of  shock,  of  infective  pleuritis,  etc.,  force  themselves  at  once 
to  the  front.  The  prevention  and  successful  control  of  the  grave  conse- 
quent complications  of  these  operations  is  a  matter  of  pronounced  impor- 
tance. Shock  and  haemorrhage  are  the  dangerous  features  in  operations  in 
cases  of  non-pleural  involvement.  They  should  be  anticipated  and  met 
along  the  lines  that  characterize  their  presence  in  operations  on  other  parts 
of  the  body.  In  intrapleural  involvement,  pneumothorax,  haemorrhage, 
and  shock  are  serious  complications,  and  the  first  is  truly  formidable  when 
suddenly  occurring  in  the  presence  of  either  of  the  others.  However,  it 
ought  to  be  recognized  that  not  infrequently  little  or  no  special  disturbance 
attends  surgical  invasion  of  the  pleural  cavity  in  those  cases.  Parham's 
investigations  show  that  "  little  or  no  disturbance  "  followed  in  about  40 
per  cent,  "  moderate  disturbance  "  in  about  24  per  cent,  and  "quite  stormy 
manifestations,  even  threatening  life,"  in  about  36.5  per  cent  of  the  cases  in 
which  the  pleural  cavity  was  opened.  The  larger  the  hole,  and  the  longer 
time  it  remained  open,  the  severer  were  the  effects.  The  severe  manifesta- 
tions occurred  in  pneumothorax  of  the  right  side  nearly  twice  as  often  as  in 
that  of  the  left.  Parham's  investigations  emphasize  the  practical  wisdom 
of  operating  before  involvement  of  the  pleura,  of  establishing  preliminary 
adhesion  of  the  surfaces  by  sewing,  etc.,  of  prompt  closure  of  the  tear  by 
the  finger,  by  a  compress,  or  suture.  Keen  closed  the  opening  in  the  pleura 
by  stitching  the  lung  to  the  border. 

The  induction  of  extrapleural  pneumothorax  (page  1271)  and  of 
deep  inspiration  with  final  closure  of  the  wound  are  available  methods 
of  treatment. 

Matas  and  Parhani  regard  the  Fell-O'Dwyer  apparatus  (Figs.  1468  and 
1469)   for  forced  artificial  respiration  as  an  agent  of  great  significance. 
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The  latter  sur^^fwi  cons^iHers  it  nn  ussentini  piirt  of  the  operative  arnia- 
mentariuni,  **  intended  lo  rfvulutinnize  this  field  of  stirgery,"  North  rap  * 
extols  the  appfiratus  a.s  *' an  ellicient  aid  in  earning  on  firolunged  artificial 
forcible  respiration.*'     Matan  f  has  i>inee  devised  a  modified  apparatus. 


Fio.  I46S.— Thp  F€»U-<>*Dwycr  apparatus  in  action,  shnwinjj  \\w  Itellows,  assoricd  sizes 
of  intnliatioii  rmii^s,  and  the  conductor.  An  intu!>«tion  cone  of  sultublr  size  U 
pr4*H.MMl  intci  the  lar>nx  mi  iix  lo  pr<event  the  esciv|ic  of  air  tn'twccii  it  antl  the  liiryn- 
geal  walL  The  hifiiroatetl  arranfjcincfit  of  the  condiietor  repjlat*^  the  amount  of 
air  introduced  by  meafis  of  the  thumb  acting  as  a  Vidve  at  the  point  of  cHf^-npe. 

The  following  is  suhstanlially  the  text  of  a  eomnmnieation  from  Dr. 
]'\'!1  deseri]>tive  of  the  apparatiii?  employe*!  by  him  for  the  purpose  of  in* 
dyeing  forced  respiration  (Fig.  UGO)  :  "The  apparatus  wlneh  1  have  us^iMl 
and  found  m  etlieient  in  eases  of  foreed  artifieial  respiration,  consists  of  a 
bed  lows  (a),  the  size  of  which  has  l)een  determined  by  my  experience.     It 
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is  operated  as  follows:  Tlin-e  uiovt'iiK nfs  for  inspiration  and  tliree  for 
expinitioji.  This  will  [irodiuv  i^igiitt^en  or  twciily  rfspjratimis  per  minute 
ifthen  worked  at  a  convenient  rate  of  i?peiHL  The  attempt  to  opt-rate  it  so 
that  a  single  movement  represents  an  inspiration  w^oiild  almost  wrtaLnlj 


Fig.  14611.- 


-Furced  urlificial  respiration^  Feir«  iiiiproved  apparatus, 
valve,     c.  Face  Qitisk. 


a.  Bellows,    h.  Air 


defeat  the  purpose  for  whieli  the  apparatus  is  intended.  Tlie  aiia^^^thetic 
can  be  adminintered  by  |daeing  a  j^ponge  or  gauze,  properly  saturated  with 
the  aiia»tithetie,  over  or  in  proximity  to  the  openint?  through  wbieb  tlie  air 
enters  the  bellows.  A  sim|ile  arraniretnenl  const rueted  on  the  principle  of 
the  chemist'.s  wash  bottle,  by  means  of  which  oxygen  can  be  made  to  pass 
throngh  a  tnlx'  into  the  air  valve,  thence  with  the  aniestlictie  into  the  hings, 
can  be  attached.  This  device,  along  with  that  for  mingling  oxygen  with 
the  inspired  air,  makes  a  comj>lete  outtlt  for  the  pur- 
pose. Xext  to  the  Ik'Hovvs  is  the  air  valve  (b)^  with 
Mdiich  it  is  arranged  to  act.  The  operator  presses 
down  the  piston  of  the  valve  a  full  stroke  during  three 
nit^vements  (tf  the  l>el!ows,  thus  causing  inspiration  by 
permilting  the  air  satiiratocl  willi  Ibe  amesthetic  t*> 
enter  the  lungs  through  either  of  the  iselected  chan- 
nels— i.e.,  the  face  matfk  (c),  the  intubation  cone 
(Fig.  1408).  or  the  Iraeheotoniy  tnhe  (Fig.  1470). 
The  piston  is  then  released  until  three  movements  of 
Hie  liellows  are  made,  which  [lermits  exjiiration  to 
(K»cur.  Before  the  operation  is  l>egun  the  mask 
t?h<Kih!  be  snugly  fitted  to  the  face  to  prevent  any  nn- 
tvrtainty  in  this  respect.  If  during  inspiration  it  dot-s 
not  fit  so  that  the  ehet»ks  may  bulge  somewhat  without  air  escaping  hy  the 
sides  of  the  mask,  its  k^st  action  can  not  be  attained.  Frequently  a  [rad  or 
folded  handkerchief  placed  over  the  bridge  of  the  nose  will  secure  a  tiglit 
fit.     If  an  intubation  tube  be  employed,  a  rubber  tube  from  the  air  valve 


Fltt.  1  170.— ThrtrMrhr- 
otnmy  fiihe  aiul  rintj.s 
wavd  in  forced  urliti- 
ci/d  rcsniriitioa,  Fcll'^ 
nut  hod. 


ftf7M  OPKRATIVE  SUBGSBT. 

Nift  liK  <<^>ifiHi<f|ml  with  thv  foruwr  and  good  inflation  can  then  be 
ptMUM  lliNl  ltM«  4iiul  uf  thv  tube  u»  of  proper  nxe  to  fit  the 
Mnif  Nsftiiilfi  III  i«MtK^(Hiiitiuui*il  it*«piratiQn  have  been  aecnied  faj 
lf«N<lNi<i|OMty  himI  tlw  iHTludiivK  of  the  trachea  with  a  saitaUy 
fN*M<WNl  lo  llto  oihI  of  tlu'  trachwtaiuy  tube  (Fig.  1470).  But  for  oper> 
ulitK  worh  oil  IIhi  Ihorax  ttie  vthiT  methods  appear  to  be  the  better  anted. 
YIh(  Aije«t  of  lliii  IhiIIuwm  and  thi«  manner  of  its  operation  shoald  be  aaitod  to 
tin*  N<i|Mlr«i|iutniM  of  individual  canea — i.e.>  one  movement  for  inapintifln 
Mild  oiMi  for  |iH|iirM(u»n  in  a  vhikL  two  movements  for  inspiration  and  time 
fof  mpirHlion  ill  a  voulhi  and  thnv  for  inspiration  and  ths  same  for  i 
turn  III  MM  mlnll  will  uwuhII^v  ituRUv/' 

Hi$HP9'hmh*tt  ^  uir  thumhvr^  whivh  is  of  ample  size  to  hold  the 
mill  tlti'm«  ollioffl  u  nn  n|{vtK\Y  of  tnitabUshed  usefulness  in  operationa 
|tl)i>iil(Ml  Willi  piuMUiuilhorHV.  HM  has  Uvn  demonstrated  by  Miknlifii. 

A«|(li'itlMiii  oiilv,  Httd  UMjiimtorv  draina^'  (P^ge  1^65  ei  seq.)  in  ( 
|(|Tii«loM«  Mliould  U«  i^ntpluvtHl  Apimratus  employed  for  the  ordinaiy  par- 
|Ni«ifM  of  Hvitlriillon  (»f  llni\l  fiMui  a  eavity  may  be  utilized  in  like  manner 
fill*  llii<  wlilMli'iiWHi  of  Hir  hv  aiipiration. 

'/Vm«  /'mm(|i«/oi#m.  \^^^  Hwrx^  and  i*ut  wide  of  malignant  disease,  remov- 
lOK  lU  iimolftmiitllMiiM  rnltrelv  wlion  praetieable.  Avoid  operation  in  these 
Ml«i<H  wJMtit  (mtii|tKM4t  h^uiovul  iit  r^'^saixUnl  impossible,  except  for  the  pnr- 
liOMm  of  (lulliiiiuutii  'riu'  thin  pleura  lvin>;  beneath  innocent  growths  wiU 
In*  loni  III  lliiilr  hMii«i\ul  unleM  ^n^at  eai\'  U'  exercised.  Hsmorrhage  is 
ofliiii  |iiofMM>  ill  h'iit«»\iil  «if  inmnvnt  gr\>wth»,  and  always  so  and  persistent 
III  loiitoviil  of  \\\\^  nuili^*.it)int. 

77m'  lii'^uth  \U  Vil  extrapleural  o|HTations«  7  died  and  19  recovered. 
Of  hi  ltiliii|ilruiHl  o|H'nUi«Mm»  lii  dietl  and  X>  rei^overed.  Recurrence  fol- 
ImwimI  wMlilh  II  wiw  \\\  "i  of  to  laseM  of  extrapleural,  and  in  12  of  23  cases 
nf  )M(ht)iliMMiil  n|iriationH 

WuuimIm  ami  llitrula  of  tha  Ulaphragm— Attention  to  the  attachments 
of  llii«  iliit)iliittKiii  lo  \\\v  ll\oni\.  iiiul  lo  ilio  |HVuliarity  of  its  structure,  is 
iiiipiiilMtil  tM  |Mr)MHtiloi\  to  l)u*  ionsideralion  of  wounds  and  hernia  of  the 
iMHMii  \l«it»  \{i  irlnhoii  |o  rotiti>iuous  \ isivta*  and  the  influence  exercised 
Mil  IliPtii  li\  iIq  )iir>trtir«*  and  iu\'\iMnonts,  s)\onld  not  bi' overlooked.  Wounds 
nl'  llin  ilia|t)iiii^Mn  ol'irh  rNra|v  a  siispuion  of  their  pn^st^nce,  healing  with- 
iMil  niiimrrni  ilii)irull\,  or  aiv  ivxcaK^l  eiiluT  on  autoj>sy  or  by  an  explora- 
Msr  iiiriniitii  iliirrlrd  |o  |lu»  ivlu'f  of  ouupUi'aiinjr  lueniorrhage,  a  visceral 
wiuiiul  or  an  arulo  inlo-linal  obstruolion  pnwokiHl  by  strangulation  con- 
hiMlui'iil  to  llir  ni'iKiiial  injurv  The  situation,  dinvtion,  and  extent  of  a 
uouHil  i»f  llip  Ihoiax  will  wiww  sujTj^st  diaphragmatie  involvement,  while 
ollirr  I'MiliMui'  rMajH'H  oKnorxation.  Piaplirasrmatio  herniie  are  either  of 
roiipriiHal  on^-m  or  due  to  iujurw  and  in  either  instamv  they  may  escape 
dfliM-lion  or  lliouf^ht,  \intil  r\»\iMlod  by  autopsy  or  explorative  operation. 
Hrriiiu  frniu  nllu'r  of  tliose  lauses  hapjH*ns  much  oftoner  at  the  left  than 
tho  ri^dit  Hide.  Con^r'^ttilal  pn^trusions  ^xxnir  mon^  fret^uently  posteriorly 
than  aiitiuiorly,  aiul.  as  rlsowhen\  their  size  and  shapt*  are  regidated  by  the 

♦  'IV  Jour.  AnuT.  Mwl.  Awn.,  vol.  xlii,  pi\  IKJO  and  1191.  N.  Y.  sod  Pbila.  MedL 
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characteristics  of  the  opening.  In  only  about  10  per  cent  of  the  cases  are 
the  displaced  viscera  provided  with  a  sac,  and  the  great  majority  of  those 
are  of  congenital  origin.  The  stomach,  colon,  small  intestines,  liver,  and 
even  the  pancreas,  caecum,  and  kidney  appear  in  the  protrusion,  and  in 
point  of  frequency  in  the  order  stated.  Stab  and  contused  wounds  are 
most  often  the  exciting  causes  of  this  variety  of  hernia,  and  of  those  aris- 
ing from  the  former  cause  but  one  third  suffer  at  once  from  the  hernial 
infliction;  in  the  remainder,  months  and  years  may  elapse  before  hernia* 
become  manifest.  At  all  events,  in  88  per  cent  of  the  cases  death  follows 
sooner  or  later  from  the  effects  of  the  wound,  prompt  strangulation  cover- 
ing about  i\  and  later,  about  14  per  cent  of  the  deaths.  From  the  afore- 
going it  follows  that  wounds  of  the  diaphragm  call  for  prompt  explorative 
diagnosis  and  repair,  irrespective  of  hernial  manifestation.  The  detection 
of  a  wound  of  the  diaphragm  is  best  accomplished  by  manual  examination 
made  through  a  high  median  incision  in  the  abdomen.  By  this  means 
the  under  surface  of  this  muscle  can  be  carefully  and  comprehensively 
examined  on  either  side  of  the  body.  If  a  defect  is  found,  it  should  be 
repaired  as  soon  as  the  condition  of  the  patient  will  permit. 

The  surgical  treatment  of  diaphragmatic  wounds  and  hernia  may  be 
effected  either  by  way  of  the  abdomen  or  the  chest  (Figs.  1192,  1193,  and 
1278).  By  the  former  route  the  entrance  is  easy,  but  the  treatment  is  diffi- 
cult because  of  the  position  of  the  diaphragm  and  the  influence  on  the 
protrusion  of  negative  pressure.  The  latter  route,  while  readily  available, 
easy  of  attainment,  and  opposed  to  the  influence  of  negative  pressure, 
exposes  the  pleura  and  lung  to  the  consequences  of  thoracic  invasion,  which 
in  feeble  and  diseased  subjects  is  often  a  matter  of  grave  importance.  How- 
ever, as  the  surgeon  in  these  cases  usually  opens  the  abdomen  with  the  view 
of  relieving  intestinal  obstruction,  and  meets,  perhaps,  with  an  unsuspected 
strangulated  diaphragmatic  hernia,  which  has  already  infected  in  a  greater 
or  less  degree  the  pleural  cayity,  and  can  not  be  returned  safely,  if  at  all, 
without  opening  the  pleural  cavity,  it  is  surely  seen  that  the  thoracic  route 
is  often  essential  for  the  treatment  of  such  cases.  A  wound  of  the  dia- 
phragm should  l)e  suspected  when  the  seat,  direction,  and  depth  of  the  in- 
jury are  such  as  to  suggest  the  possibility,  and  especially  when  the  symp- 
toms do  not  conform  with  the  history  of  an  injury  of  a  simpler  nature. 
Usually  these  wounds  are  explored  along  the  line  of  injury,  the  soft  and 
hard  parts  being  turned  aside  as  the  needs  of  observation,  arrest  of  haemor- 
rhage, and  of  repair  demand. 

If  the  seat  of  entrance  of  the  penetrating  agent  be  located  at  some  dis- 
tance l)elow  the  ribs,  a  median  abdominal  incision  for  diagnostic  purposes 
may  1k»  made,  followed  by  a  thoracic,  if  repair  from  below  be  impracticable 
or  a  hernial  protrusion  of  the  diaphragm  be  present.  In  the  pleural  route 
the  recent  wound  or  the  adult  scar  is  employed  as  a  guide  to  the  seat  of 
operation.  A  large  flap  of  the  soft  parts,  corresponding  preferably  to  the 
seventh  intercostal  s])a(e  (Fig.  1278),  is  made,  followed  by  resection  of  two 
ribs  of  sutfuient  length  to  afford  the  opportunity  of  careful  observation  and 
of  promi)t  adequate  repair  of  the  rupture.  If  a  hernia  be  present,  the 
condition  of  the  protrusion  should  be  carefully  noted  before  reduction  is 
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tilumJti  lk'  nmin?  ai  onee,  uie  tis8uei?  anmnd  trie  point  of  ei>euj>c  iiiorougniy 
isolated  with  nibl>er  dam  and  aseptic  gauze  before  an  attempt  at  reduction 
in  made.  And,  too,  the  contents  of  the  intestine  with  whieli  it  is  eon- 
tinnous,  t^lioidd  l>e  ]>yslied  aside  and  retained  iR^fore  reduction,  not  only  to 
inereane  the  opportunity  of  ruiinipidation,  but  ali^o  lessen  the  danger  of 
C'Xtruvasatifin.  Whenever  a  lack  of  proj>er  vital  integrity  of  the  protru- 
§ion  is  suHpeeted,  the  final  trtmtment  and  observation  should  hQ  carried 
on  through  a  median  abdominal  incision.  Kescctiun  of  gangrenous  intes* 
tine  ami  the  formation  of  artifieial  anus  ean  not  Ik*  practiced  through 
the  elie«t  WJills.  When  tlioraeic  observation  establishes  the  belief  in  the 
integrity  of  the  protrusion,  it  sliould  l)e  thoroughly  cleansed,  returned  to 
the  abdonuMi,  ami  the  ojjening  in  the  diaphragm  rej>aired  by  sewing.  The 
Wfuind  of  the  thorax  is  elo&e<l^  and  the  patient  treated  otherwise  as  for 
brriiia  <4s4'wlirre. 

F*)tietrating  Wounds  of  the  Thorax  may  perforate  the  diaphragm  and 
inva<!e  the  ab(]nmin;il  cavity,  ibiing  great  dannige  to  the  eontents  of  the 
cavity  wilhcuit  arousing  an  early  suspieion  of  the  fact  essential  to  success- 
ful treatuicnt.  ANliough  the  direclion  taken  by  the  traunratie  agent  and 
the  force  employe*!,  together  with  their  characteristics,  ought  always  to  \}c 
carefully  considered,  still  the  seat  of  the  infliction  is  a  matter  of  pririie 
Higuillearu'e,  IVnetrating  wminds  oeeurring  hehiw  the  sixth  rib  should 
aroMM*  a|tprehension  lit  ( anise  of  lb*'  liability  of  diapbragnmtie  and  of  abdom- 
inal inva>*itm,  unless  they  are  directed  upward  to  a  degree  preventing  these 
contingencies.  In  eases  of  this  kind  of  uncertain,  of  probable,  or  of 
HMt-irrcd  invasion  of  the  diajihragm  exi>loration  along  the  course  of  injury 
t^hnnld  be  praetieed  uutJl  the  wound  of  the  diaphragm  is  exposed  and  re- 
paired. Injury  of  the  sultdiaphragnuilic  strnetures  should  he  repaired  by 
way  tif  (he  abdonu'n,  ncvf  through  the  diaphragm  by  way  of  the  thorax. 
Tile  ffirmiT  filati  alffirds  aiuple  opi>ortunitY  for  observation,  repair,  and 
tlrainatije,  of  which  the  latter  is  com |>ara lively  liarren. 

71tr  l*rf'atutions.—  \  eanful  scrutiny  of  the  protruded  part  is  neees* 
hiiry  before  an  attempt  at  reduetion  is  made,  es]>eciallY  if  tbiTc  is  reason  to 
believe  that  the  vitality  of  the  hernial  protrusion  is  impaired.  Vigorous 
traction  in  retiuetifui  should  not  be  practiced  in  any  instance,  as  relief  can 
U*  Urn]  if  ordy  a  small  incision  into  the  thorax  is  ina<!c.  If  air  have  already 
cntcrcM!  the  thorax,  or  the  opening  be  a  free  one,  or  the  passage  Ihrough  it 
by  the  side  of  the  neck  of  the  liernia  of  a  small  hollow  instrument  for  admis- 
t*ion  of  air  bt^  prac(ical)le,  the  making  of  the  thoracic  opening  may  Ik? 
avoided.  It  s!i<aild  be  kept  in  mind  that  the  addition  to  the  already  de- 
pressed state  of  the  patient  of  a  pneumothorax  may  cause  of  itself  a  fatal 
iHsue;  therefore,  air  ought  not  to  Ik?  j>ermitted  to  enter  the  pleural  cavity 
except  when  a  discreet  use  of  other  methods  of  reduction  has  failcnl  The 
introduction  of  the  linger  tbroui^h  the  opening  by  the  side  of  the  hernia  is 
apt  to  injure  the  gut  at  that  situation,  and  should  not,  therefore,  K*  harshly 
done.  Instead,  a  small  grooved  instrument  should  Ir*  introduced  at  the 
Bide,  and  the  (jpening  increased  by  cutting,  rememljering  always  that  septic 
matter  nmy  at  once  escape  through  the  opening  into  the  abdomen.     Con- 
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tuscd  wounds  of  the  abdomen  and  chest  may  cause  rupture  of  the  dia- 
phragm with  all  of  its  manifestations.  The  possibility  of  injury  of  the 
pericardium  and  lung  should  not  be  overlooked. 

The  Remarks, — The  technique  of  repair,  of  cleansing,  and  of  drainage 
in  these  cases  is  similar  in  all  important  respects  to  that  of  surgery  of  the 
serous  cavities  generally.  The  purse-string  suture,  supplemented  by  the 
interrupted  Lembert  suture,  is  favorably  regarded  by  Williams.  The  ever 
vigilant  omentum  frequently  indeed  plugs  a  diaphragmatic  the  same  as  it 
does  other  abdominal  openings  within  its  reach.  Fatal  issues  quite  too  often 
afford  the  opportunity  for  a  diagnosis  that  at  least  should  have  been  sus- 
pected before.  In  the  instances  of  aseptic  wounds  the  ribs  may  be  sutured 
in  place  by  union  of  the  denuded  ends  with  fine  silver  wire.  The  results 
were  considered  already  in  the  beginning  of  the  discussion.  Wounds  of  the 
thoracic  contents  are  briefly  considered  under  the  various  subdivisions  of 
thoracic  operations. 

HsBmothorax. — The  presence  in  the  pleural  cavity  of  a  greater  or  less 
amount  of  blood,  dependent  on  a  wound  of  a  vessel  of  the  thoracic  wall,  of 
the  lung,  or  of  an  intrathoracic  viscus  or  vessel,  is  denominated  hasmo- 
tliorax.  The  seat  and  age  of  the  wound,  together  with  the  amount  of  the 
bleeding,  will  indicate  quite  pointedly  the  vessel  or  viscus  involved.  In 
the  great  majority  of  instances  the  bleeding  will  have  ceased  already  when 
the  patient  is  first  visited  by  the  physician,  and  the  primary  aim  should 
then  be  to  maintain  quiet  to  prevent  recurrence  of  the  haemorrhage.  Later, 
the  question  of  absorption  of  the  blood  will  need  consideration.  Fortu- 
nately, the  strong  tendency  to  rapid  and  complete  absorption  of  even  large 
amounts  of  blood  from  the  pleural  cavity  without  manifest  local  disturbance 
favors  the  exercise  of  discreet  waiting  for  the  evidenws  of  degenerative 
changes  before  active  steps  are  taken.  When  local  and  constitutional  symp- 
toms indicating  the  presence  of  pus  appear,  the  case  falls  under  the  category 
of  empyema,  and  is  best  treated  by  the  operative  measures  addressed  to  that 
aflliction.  If  hiemorrhage  recur,  or  be  progressing  at  the  time  of  the  first 
visit,  prompt  measures  for  arrest  must  be  employed  at  once  to  prevent  fur- 
ther loss.  If  the  loss  of  blood  arise  from  the  wound  of  a  vesst^l  of  the 
thorax,  plugging  of  the  wound,  followed  promptly  by  ligature  of  the  bleed- 
ing ends  under  local  anaesthesia,  should  be  employed.  When,  however,  the 
escape  has  a  deeper  and  more  obscure  origin,  is  persistent  and  dangerous 
to  the  life  of  the  patient  because  of  the  increasing  loss  of  blood,  or  from 
its  direct  interference  with  the  respiratory  capacity,  opt^rative  practice  may 
then  be  regarded  as  the  only  measure  that  will  afford  relief.  0})eration 
under  these  circumstances  is  a  serious  matter  indeed,  and  should  always 
include  preparation  for  the  prompt  and  effective  use  of  a  saline  transfusion. 

A  spiral  ion  of  the  thorax  may  effect  the  removal  of  a  suflicient  amount 
of  the  blood  to  afford  relief  from  the  respiratory  oppression  without  pro- 
voking fresh  ha:'inorrhage.  If  this  simple  measure  fails  to  afford  the  requi- 
site aid,  explorative  entrance  of  the  chest  by  raising  an  osteo-cutaneous 
flap  of  suital)le  size,  and  so  located  as  to  provide  the  op])ortunity  for  free 
inspecticm  and  proper  re])air  of  the  injury,  should  1k>  cautiously  practiced 
( Fig.  1101).    After  removal  of  the  blood,  the  seat  of  escape  should  be  sought 
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for  at  ODce,  aud  the  haemorrhage  arrested  by  catching  or  clamping'  the 
bleeding  points  or  siirfaa^s,  followed  by  suitable  repair  of  the  damaged 
structure.  The  hleediug  points  of  injured  vessels  arc  closed  by  Hgature. 
Injured  vLscvra  are  tn^attd  oecordiiig  to  the  nature  of  the  wound  and  the 
lengtli  of  time  safely  at  the  eomnmnd  of  the  surgeon.  Smalh  shallow^ 
wounds  of  (he  lung,  and  those  demanding  instant  relief,  may  l>e  satisfac- 
torily trended  by  the  introduction  of  iodofnrm-gauze  plugs,  one  end  remain- 
ing outside  of  the  chest.  But  in  all  instanres  in  whicli  phigging  is  em- 
ployed the  gauze  should  he  carried  to  the  bottom  of  the  woimth  even  though 
the  entrance  requires  enlargement  for  the  puriR^sc;  otherwise  hiemorrhage 
will  not  be  fully  arrested.  Tying  of  the  bleeding  Biirface  or  opening  with 
a  ligature  has  tiecn  praetieed  suee<^ssfully,  hut  in  the  latter  instance  is 
exposed  to  the  risk  of  not  controlling  entirely  the  divided  struct ures»  espe- 
cially of  the  deejKT  parts  of  a  wound.  The  use  of  continued  or  interru|rted 
eutures  of  any  form  is  open  to  the  object  ions  that  they  invade  the  air 
cells,  puncture  the  vascular  structures,  and  may  fail  to  command  entircdy 
the  divided  surfaces  of  deep  wounds.  In  su|>ertieial  wounds  sutures  have 
been  satisfactorily  emphiyed.  After  n^pair,  the  parts  are  thoroughly 
cleansed,  drainage  pnjvidcd,  flaps  restored  to  place,  and  so  united  as  not  to 
interfere  with  drainage,  the  wound  is  dressed  aseptieally,  patient  placed  on 
the  injured  side,  and  r|uir4ed  with  small  dnses  of  an  anodyne. 

Thr  Pret  (Hit ions. — Miscellaneous  probing  of  a  wound  of  the  chest  should 
not  W  practiw^d.  The  cautious  use  of  a  silver  prolic  or  of  a  linger  clothed 
with  a  tight-fitting  aseptic  rubber  cot  (Fig.  163,  vol.  i)  may  be  of  service  in 
determining  the  direction  of  the  injury  and  the  probability  of  entrance  ta^i 
(lie  cliest»  in  the  absence  of  other  signs.  Chest  wounds  should  be  promptly 
and  aseptieally  closed  at  onet\  unless  especially  contra  indicated.  After 
entrance  to  the  chest,  tlie  blood  should  be  removed  as  rapidly  as  possible 
in  onler  to  discover  and  arrest  blading  at  once,  A  strong  movable  light 
will  facilitate  the  search  for  the  seat  of  injury  and  contribute  nmch  to 
hasten  repair.  Careful  scrutiny  is  sometimes  rerjuired  to  detect  the  seat 
of  a  slight  injury  of  the  lung,  especially  when  received  at  the  borders  of 
that  viscus.  Transfusion  may  be  reqnired  during  the  coun^e  of  the  oper- 
ation, possibly  iM'fore  and  quite  certainly  afterward. 

The  Remftrks, — Thorough  asepsis  should  Ik?  practiced  in  all  respects. 
The  unusual  tendeiu-y  to  tluiding  of  blood  in  the  pleural  cavity  renders 
aspiration  for  the  purpose  of  removal  entiady  feasible  and  often  unexpect- 
edly successful  A  T-shaped  flap  of  the  soft  parts  is  comtnonly  made  and 
iurned  aside;  limited  portions  of  two  or  three  ribs  are  then  excisiHh  often 
subperiosteally,  and  removed,  followed  by  a  smaHer  flap  of  the  pleura  and 
intercostal  structures.  Injuries  of  the  heart  arc  treated  under  a  separate 
heading  (pnga  \2Bh).  Immobilization  of  the  chest  so  far  as  may  \iQ  con- 
sistent with  the  demands  of  breathing,  and  the  use  of  ojuum,  to  restrain 
coughing,  are  to  1m'  eonnuemled.  In  those  instances  in  which  much  disor- 
ganization of  the  lung  is  present,  and  in  which  pressure  is  requisite  to  con- 
trol the  bleeding,  sutfieient  gauze  may  be  introduced  into  the  thorax  to 
effect  the  puqwse.     Catgut  sutures  are  eificient  agents  in  these  eases. 

The  fiesuUs, — In  86  cases  of  hsemothorax  from  penetrating  wounds  of 
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the  chest,  22  recovered  and  44  died  without  operation ;  the  remainder  are  not 
stated.  Of  the  22  treated  by  puncture  or  incision  to  relieve  pressure  on  the 
lung,  4  died  (Xelaton). 

Abscess  of  the  Lung. — The  history  of  voluntary  surgical  attack  on  the 
lung  is  a  long  one,  replete  with  indications  of  persistent  effort,  interrupted 
by  frequent  discouragement,  and  finally  crowned  with  practical  success. 
Abscesses  vary  in  size,  form,  number,  and  situation — facts  that  should  be 
recognized  as  influencing  the  outcome  of  operative  practice.  Usually  the 
diagnosis  of  abscess  is  established  by  aspiration  before  the  need  of  opera- 
tion is  announced.  Sometimes  the  latter  follows  immediately  the  deter- 
mination of  the  need  by  the  former,  and  is  consequently  a  part  of  the 
procedure. 

The  Operation. — Under  thorough  aseptic  preparation  and  local  anaes- 
thesia, introduce  at  the  center  of  the  field  indicating  the  seat  of  the  abscess, 
as  determined  by  the  physical  signs,  a  short,  strong,  aspirating  needle  ( Pig. 
1457,  k)  (with  a  lumen  of  about  half  to  three  quarters  of  a  line  in  diameter) 
already  connected  with  an  aspirator ;  open  the  stopcock  controlling  the  aspi- 
ration as  soon  as  the  end  of  the  needle  is  well  buried  in  the  tissues ;  slowly 
and  cautiously  press  the  end  of  the  needle  into  the  chest,  carefully  watching 
at  the  same  time  for  the  appearance  of  pus  in  the  glass  segment  of  the  tube. 
When  pus  appears,  leave  the  needle  in  place  as  a  guide  to  the  abscess  if 
relief  is  to  be  sought  at  once.  Otherwise,  slowly  withdraw  the  needle,  not- 
ing carefully  the  site,  deviation,  and  depth  of  penetration  for  after  guid- 
ance. Close  the  seat  of  puncture  with  collodion,  and  while  noting  the  effect 
of  the  exploration  prepare  for  operative  relief.  In  operating  raise  a 
U-shaped  musculo-cutaneous  flap  of  ample  dimensions;  with  the  convex 
portion  posteriorly,  and  with  the  needle  as  a  guide  to  the  pus,  divide  antero- 
posteriorly  carefully  along  the  course  of  the  needle  with  a  scalpel  the  vari- 
ous tissues  down  to  the  parietal  pleura,  excising  limited  portions  of  one  or 
more  ribs  if  need  be.  //  the  pleural  surfacea  are  adherent  to  each  other, 
continue  the  dissection  along  the  needle  into  the  abscess,  which  is  then 
carefully  evacuated  and  drained.  If  adhesions  are  not  present,  and  the 
case  is  urgent,  unite  the  pleural  surfaces  with  each  other  by  sewing  with 
chromicized  catgut  supplemented  with  gauze  packing,  and  continue  the 
dissection.  If  the  case  is  not  urgent,  pack  the  wound  with  gauze,  and  at 
the  end  of  two  or  three  days  finish  the  operation  under  the  protection  of  the 
newly  formed  adhesions. 

The  Precautions. — The  precautions  incident  to  penetration  of  the  chest 
in  empyema,  etc.  (page  1262  et  seq.),  are  of  equal  force  in  this  condition. 
If  pleural  adhesion  have  not  taken  place,  collapse  of  the  lung  will  follow 
invasion  of  the  pleural  cavity,  and  seriously  hinder,  if  not  defeat  entirely, 
the  safe  evacuation  of  the  pus.  Therefore,  one  should  not,  unless  unavoid- 
able, divide  the  pleura  until  after  adhesions  are  established.  With  a  non- 
adherent ])leura  the  movements  of  the  lung  can  be  seen  and  felt  through 
the  exposed  parietal  layer  of  the  membrane,  and  a  needh*  thrust  through 
it  into  the  lung  will  oscillate  with  the  respiratory  movements,  not  moving 
simply  upward  and  downward  with  the  chest  wall  as  in  the  instance  of 
pleural  adhesions.     It  is  often  comparatively  diflicult  to  divide  or  pierce  a 
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tliickened  iulht*reot  pk-uni;  moreover,  the  history  of  the  physical  signs  of 
disease  of  the  pleura  will  indjeate  adhesion.  Should  pus  eseape  into  the 
pleural  eavity  during  evaeufltion  uf  the  abst-ess,  free  de|x;ndent  dniina^e  of 
the  eavity  should  he  estnhlitslii'<!  at  onee,  and  the  eavity  thoroujti^hly  flushed 
with  a  saline  sotutiou.  TUv  fi))ruus  hands  often  lulled  hy  the  \\n^vT  m  explor- 
ing abseesses  should  Ije  euutiously  treated,  us  they  iiol  infrequently  support 
and  conceal  important  blood-vessels.  The  introduction  of  the  fingers  into 
the  cavities  and  flushing  is  not  advisable.  In  t!ie  instances  of  non-adhe- 
sion, gauze  pressure  only  is  too  uncertain  to  l>e  regarded  as  an  aeeeptahle 
sul>stitute  for  sewing  with  catgut.  In  deep  introduction  of  the  exploring 
ncL'dle,  the  advancing  end  should  l>e  directed  away  as  much  as  possible 
from  important  structures.  Inasmuch  as  the  ahsct^ss  may  l>e  missed  en- 
tirely on  exploration,  or  the  jnis  he  too  thick  to  tlow,  or  have  Ivceu  nearly 
discharged  by  coughing,  a  luicroscopieal  examination  of  the  contents  of  the 
lumen  of  the  needle  should  IfC  made  to  determine  the  nature  of  its  contents 
k^forc  this  means  of  detection  is  discontinued.  Needles  of  increased  cali- 
ber nuiy  he  eniploycd  if  pus  be  found  in  the  lumen  of  the  smaller,  keeping 
in  mtnd  the  fact  that  it  is  not  always  possible  to  locate  an  abscess  by  this 
met  bod  of  |iractict*.  Abscvss  and  enipyemic  eavitics  communicating  with 
a  bronchus  should  not  be  ilnshtnU  as  the  fluid  may  enter  the  bronchi  and 
suiTocate  the  patient.  Janemiif  warns  against  the  danger  of  giving  amvs- 
thetics  in  sueh  eases,  and  emjihasizes  the  admonition  by  repeated  i!istanc*es 
w^ithiu  his  own  kntnvb'dge  in  which  patients  have  lajcn  sutrocatcd  by  pus 
while  insi^nsibh'  to  its  presence  in  the  lung,  bccaust^  of  anaesthesia. 

The  Remarks. — The  means  for  making  a  passage  through  the  lung  tis- 
sue into  the  ahstrss  cavity  are  i|uite  nunuTOUs  and  variously  indorsed  hy 
operators.  Trocar  and  eannubi.  the  knifi\  the  eautery,  and  blunt  dissec- 
tion are  eonimouly  cmployt^tl.  Ptitjt't  regards  with  especial  favor  the  nse 
of  a  tine  director  lit  ted  closely  around  the  needle  of  an  exploring  syringe. 
They  are  causinl  to  |)ieree  the  lung  comhinedly,  and  after  determining  the 
presence  of  pus  by  aspiration,  the  nt^^dlc  is  witlulrawn,  leaving  the  director 
in  jilare  to  serve  as  a  guidi*  to  the  abscess.  Along  the  director  dilating 
agents  of  increasing  size  are  succe€*sively  carried,  thus  opening  a  com- 
modious channel  into  the  abscess.  Cautious  dilatation  is  essential,  other- 
wise? serious  blivding  may  Ix^  provoked,  rc<|uiring  that  the  wound  lie 
plugged  to  arrest  the  baMnorrhage.  Cautery  is  a  safe  and  etiicient  agent 
when  em]doyc<]  with  discretion.  The  advance  through  the  tissue  witli  this 
agent  should  Im?  slowly  made  and  the  instrument  removed  cautiously,  and 
only  after  the  tissues  are  seared  sufhciently  to  permit  the  witlidrawal  with- 
out tearing  away  the  cauterized  tissue  and  causing  sc'vcrc  hanuorrhage. 
In  sufH^rficial  abscess  blunt  dissection  may  t>e  safely  employed.  Hard  (mi- 
monary  tissue  may  be  safely  cut,  the  soft  as  safely  treated  with  cautery. 
The  cautery  aiul  gauze  tampons  should  always  be  at  hand  to  arrest  haem- 
orrhage. Cavities  at  the  apex  of  the  lung  drain  readily  into  a  bronchus  j 
those  at  the  base  do  not,  and  for  apparent  reasons. 

The  d island*  of  the  pro|)osed  entrance  of  the  needle  should  he  indicated 
upon  it  before  lM?ginning  the  act,  to  avoid  needlessly  dangerous  encroach- 
ment on  the  contents  of  the  thorax.    The  aewing  together  of  the  pleural 
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membranes  in  the  absence  of  adhesion  lessens  the  danger  of  collapse  of  the 
lung,  and  correspondingly  facilitates  the  ease  and  rapidity  of  subsequent 
operative  efforts.  Tufper  commends  transpleural  examination  of  the  lung 
for  localization  of  abscess.  The  parietal  pleura  is  separated  from  the  chest 
wall  for  a  sufficient  extent  to  meet  the  required  purpose,  and  through  it  the 
physical  state  of  the  lung  is  estimated  by  the  hand,  and  thus  the  abscess 
is  located.  However,  this  additional  severity  to  the  operation  added  to  the 
increased  opportunity  of  infection,  does  not  favorably  commend  this  modi- 
fication. If  an  abscess  communicate  with  a  bronchus,  a  tampon  of  gauze 
should  be  employed  to  close  the  opening  into  the  bronchus,  and  thus  aid  the 
function  of  respiration,  otherwise  a  drainage  tube  may  be  employed.  Beck 
introduces  a  narrow  strip  of  gauze  into  the  abscess  cavity,  cleanses  the 
pleural  cavity,  packs  it  with  gauze,  and  administers  morphin  to  control 
the  cough.  He  causes  expulsion  of  the  pus  from  the  cavity  by  causing 
the  patient  to  blow  out  from  time  to  time  with  the  mouth  and  nose  closed. 

The  Results, — Paget  reports  14  complete  recoveries  in  42  operations  for 
simple  abscess ;  3  recovered  with  fistula,  24  died,  and  in  1  the  result  is  un- 
known. Fahricant  reports  38  cases  of  operation  for  abscess,  with  29  cures. 
Taiifert  reports  5  operations  for  abscess — all  successful.  Rectus  reports  17 
operations  for  abscess  following  fibrinous  pneumonia,  with  14  cures  and  3 
deaths. 

Bronchiectasis. — Operations  on  dilated  bronchi  are  very  unsatisfactory. 
(The  majority  of  patients  do  not  improve  at  all,  and  the  few  that  do  as  a 
rule  ra])idly  become  worse.)  While  a  single  well- formed  cavity  may  be 
amenable  to  operation,  the  facts  that  there  are  usually  multiple  dilatations, 
and  that  at  the  best  but  temporary  benefit  need  be  expected,  offer  a  meager 
benefit  for  the  danger  incurred.  The  means  of  detection  of  the  cavity  and 
the  general  technique  of  the  operative  procedure  are  substantially  similar  to 
those  employed  for  abscess  of  the  lung. 

llie  Results. — In  bronchiectasis,  Tuffier  reports  45  operations  with  but 
7  improvements;  Paget  reports  12  operations,  with  8  deaths  and  no  com- 
plete recoveries. 

Oangrene  of  the  Lung. — Gangrene  of  the  lung  is  a  secondary  disease, 
and  therefore  largely  influenced  in  extent,  location,  and  circumscribed  state 
by  the  nature  of  the  disease  or  injury  which  it  complicates.  Therefore,  it  is 
important  in  considering  the  advisability  of  surgical  effort  to  note  whether 
or  not  the  associated  cause  leads  to  the  circumscribed  or  diffuse  variety  of 
gangrene,  and  whether  it  is  likely  to  be  superficial  or  deep.  Uncircum- 
scribed  or  diffuse  gangrene  of  the  lung  is  much  less  suited  for  oj)eration 
than  that  located  in  less  delicate  and  important  functional  parts  of  the 
body.  And  in  the  lung  or  elsewhere  in  the  body,  circumscribed  superficial 
gangrene  is  the  most  favorable  for  operative  treatment.  Operation  should 
be  ])erforiiied  early  enough,  if  possible,  to  anticipate  the  occurrence  of 
sepsis,  perforation  of  the  ])l(»ura,  and  conseciuent  pyiemia  and  lurmorrhage. 

The  Operation. — The  advantages  of  ])liysi('al  diagnosis  and  of  explora- 
tive puncture  are  utilized  to  locate  the  seat  of  the  disease.  Turn  aside  a 
U-shaped  iiiusculo-cutaneous  flaj)  corresponding  to  tlie  site  of  th(*  sus]uvted 
gangrene;  cautiously  resect  a  portion  of  one  or  more  ribs,  carefully  avoid- 
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ing  injury  of  the  pleura.  //  adhesions  are  not  present,  separate  the  parietal 
pit'ura  from  tlie  cheHt  wall  and  practice  transpleural  palpation  of  the  lung, 
in  order  to  locate  accurately  by  touch  the  seat  of  the  disease.  Having 
located  th<^  seat  of  the  disease,  resect  the  ribs  sutficiently  to  permit  of  easy 
approach  to  and  tn»atment  of  the  gangrene;  sew  together  around  the  super- 
ficial area  of  disease  by  means  of  a  continuous  chromicized  catgut  suture, 
introduivd  in  the  manner  of  the  domestic  "back-stitch''  (Roux),  the 
non-adherent  pleural  surfac(»8;  pack  the  outer  limits  of  the  wound  with 
gauxe,  and  introduce  at  the  center  of  the  area  an  aspiration  needle;  cut 
through  the  parietal  jileura  frwly,  thus  exposing  the  seat  of  the  disease; 
ojH'n  into  the  gangrenous  area  with  a  trocar  and  cannula,  or  with  a  cau- 
tery; cut  away  with  knife  or  scissors  the  superficial  gangrenous  portions, 
wiping  the  parts  with  gauze  pads.  If  fluid  be  present  in  the  pleural 
cavity  it  should  Ih»  removed,  the  cavity  thoroughly  cleansed,  drained, 
and  packed  with  gauze  before  the  gangrene  is  treated.  If  ample  adhe- 
sions Ik'  pri'sent  Mwwn  the  serous  surfaces  there  is  no  need  for  delay  in  the 
o|H»ration. 

Thv  l*rvcau(ions. — It  is  wise  to  pack  the  wound  after  sewing  together 
the  pleural  surfaces,  and  wait  four  or  ti\i}  days  before  attacking  the  gangre- 
nous an»a,  if  the  patientV  condition  will  warrant  the  delay.  An  infected 
pleural  cavity  shouUl  Ik»  kept  thon>ughly  cleansed,  and  dejxMident  drainage 
should  Ik»  maintainetl  and  gauze  packing  employed  during  the  treatment  of 
a  gangriMious  lung.  (Jangn»ne  extends  downward  toward  the  base  of  the 
lung;  then»fon»  the  o|H'ning  into  the  chest  should  be  extended  in  a  down- 
wanl  diriH'tion  for  the  purposis  of  tn^atment.  The  pleura  is  attached  less 
tirndy  to  the  inteniv^tal  structuns  than  to  the  lK>nlers  of  the  ribs;  eonse- 
quently  tlie  separation  should  In*  iH>mmenivd  at  tlie  former  situation.  In 
separating  the  pleura  fn>ni  the  chest  wall  ran*  should  W  exenisi^il  to  pre- 
vent tearing:  tite  suppuration  should  Iv  tbme  slowly  with  the  fingers  toward 
tlie  pleura  iTutlier^.  In  sewinjr  the  pleural  surfaces  toirother  the  viscvral 
layer  should  U'  pivked  up  during  inspiration,  and  in  order  to  stvun*  a  reli- 
able line  of  ap|Hwiiion  the  i^miinuous  sutun*,  pri^feraMy  liie  "  baok-stiteh '* 
varietN,  should  Iv  intnHhut^l.  When  gauirn^ne  is  iKvpIy  siiuattnl  in  the 
lung,  the  lautery  at  a  dull-rt\l  heat  is  the  safer  aiitiii  to  employ  in  the 
ir\'at!ivr.t. 

/"..  /»\'"r  ."•xs.      Trotrii^t  oinratiov.,  i:*  pravlica:'!i 
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the  danger  of  infection.     The  X  rays  aid  in  determining  the  location  of 
abscess  and  gangrene  of  the  lung. 

The  Results. — In  gangrene  of  the  lung  without  operation,  75  per  cent  of 
the  cases  die  (Reclus).  Sonnenherg  reports  47  operations  with  35  recov- 
eries. Fabricant  reports  26  operations,  with  1()  cures  and  10  deaths.  Taii- 
fert  reports  10  operations,  with  7  cures  and  3  deaths.  Reclus  reports  13 
cases,  with  11  cures  and  2  deaths. 

Tumor  of  the  Lung. — According  to  Tuffier,  a  patient  with  primary 
malignant  tumor  of  the  lung  has  never  been  subjected  to  operation.  How- 
ever, secondary  sarcomata  have  been  successfully  removed.  We  can  not 
favor  this  practice,  because  nothing  tangible  can  be  offered  to  those  suffer- 
ing from  secondary  manifestations  commensurate  with  the  dangers  and 
discomfort  attendant  on  operations  for  their  removal  at  this  situation. 
In  the  instance  of  hydatid  growths  the  conditions  are  different.  The  lungs 
and  pleura  suffer  next  in  frequency  to  the  liver  from  hydatid  disease. 

The  Operation, — Puncture  and  incision  are  the  surgical  methods  of 
practice  that  will  be  considered,  and  the  former  is  mentioned  for  the  pur- 
pose of  condemnation  rather  than  encouragement.  Puncture  even  with  a 
small  needle  for  diagnostic  purposes  should  be  promptly  followed  by  inci- 
sion, to  anticipate  fatal  pleural  inflammation  from  leakage,  and  often  lung 
complications  of  even  a  prompter  and  more  fatal  outcome. 

The  technique  of  operation  by  incision  is  not  dissimilar  in  principle  to 
that  employed  in  like  treatment  of  hydatid  growths  connected  with  serous 
membranes  elsewhere  in  the  body.  The  tumor  is  located  by  the  physical 
signs,  and  perhaps  identified  by  means  of  a  small  hypodermic  needle.  A 
flap  is  raised  and  turned  aside  and  a  portion  of  one  or  more  of  the  ribs  re- 
sected, followed  by  exposure  of  a  limited  area  of  the  parietal  pleural.  If 
the  pleural  surfaces  are  adherent  to  each  other,  the  operation  is  continued ; 
if  not,  the  wound  is  stulfod  with  gauze  for  four  or  Ave  days,  in  order  to 
establish  adhesions.  When  adhesions  are  formed  over  a  sufficient  area  to 
afford  proper  protection  to  the  pleural  cavity  from  hydatid  infection,  the 
tumor  is  opened  along  the  course  of  an  exploring  needle  by  means  of  cau- 
tery or  incision.  The  contents  of  the  cavity  are  evacuated  without  the  aid 
of  irrigation  or  curetting.  A  short,  soft,  rubl)er  drainage  tube  of  large 
caliber  is  introduced  into  the  cavity  and  the  wound  dressed  with  an  abun- 
dance of  gauze. 

The  F  recant  ions. — (^ire  should  be  exercised  to  cause  a  wide  enough  area 
of  adhesion  to  prevent  the  entrance  into  the  pleural  cavity  of  infecting 
agents.  The  union  of  the  pleural  surfaces  by  sewing  should  not  be  relied 
upon  to  the  exclusion  of  packing,  from  fear  of  leakage;  full  reliance  can  be 
placed  on  the  ])ackin<r  for  adhesion  ])urposes.  Preparation  for  prompt  ex- 
amination of  the  fluid  withdrawn  by  the  needle  and  for  operative  action 
should  have  been  made  before  the  neiKlle  is  inserted,  in  order  that  incision 
may  at  once  follow  the  diagnosis  of  hydatid  disease.  Irrigation  and  curet- 
ting of  the  cavity  should  not  be  practiced,  because  of  the  great  danger 
of  invasion  of  the  bronchial  tubes.  The  major  ])art  of  the  contents  of 
the  cyst  may  1h*  cautiously  removed  by  the  finger  or  a  small  spoon,  the 
remainder  escaping  with  the  subsequent  discharges. 
85 


1286 


OPERATIVK  SURGERY. 


The-  Hem(irl's,—T\w  couglx  that  often  attends  is  lessened  by  anodynes. 
Syiiiptomjitit'  and  other  toinplitiitiont^  nro  treati'd  as  they  arise, 

Thf  iicsiills. — Patjel  regards  the  death  riite  as  being  from  50  to  GO  pur 
cent  without  surgical  treatment,  and  states  that  the  sulfering  of  those  who 
recover  is  severe  and  prolonged.  The  deatli  rate  from  puncture  is  varioiL^ly 
estimated,  being  from  <j1I  (Maydl)  to  27  (Thomas)  |K^r  cent.  The  deatli 
rate  from  incision  is  estiniutt'd  to  be  from  Hi  (Thomas)  to  20  (Lopez) 
|X'r  cent. 

Tuberculosis  of  the  Limgs, — Active  surgical  interference  in  pulmonary 
tiil»crcuh_isis  lias  been  *|inte  ext*^nsive!y  praeticn^d  and  widely  discussed  at 
various  times;  and  ahhoiigh  striking  instanw^s  of  relief  art*  not  ii»fi\H[uently 
reported,  the  proposition  itseU  has  not  met  with  extended  [irc»fes»ional 
npprovah  The  reasons  for  this  fact  are  so  apparent  as  not  to  roiiiiire  con- 
sideration at  tins  time. 

Tubercular  Cavities. ^ — In  not  a  few  instances  has  the  iueision  of  tuk»r- 
cular  lavitirs  t)ecn  ft3lknvc<l  hy  temporary  relief,  hut  rarely  indeed  by  tinal 
cuitJ-  The  fact  that  only  palliation  was  exiK^-cied  seems  to  justify  further 
effort  in  this  regard,  unh'BS  it  shall  apiJcar  that  success  is  attained  at  a  too 
great  sarritice.  The  loi'alization  of  the  incision  in  the  treatuH-ot  of  theso 
cavities  is  indieati-d  by  tfie  pliysical  signs.  The  exposure  of  the  parietal 
pleura  is  accomplished  in  the  same  way  and  is  guided  by  the  same  reasons 
as  for  ahsrt^ss,  etc.  In  these  eases  the  pleural  surfaces  arc,  in  a  great 
niajtirity  uf  the  easrs,  already  adherent,  consequently  the  ojnTator  pro(*tH*ds 
at  oiH'e  to  invade  the  cavity  l»y  means  of  a  trocar  and  eannula  or  w  itii  cau- 
t(*ry.  Ttie  first  two  agents  are  employed  more  fr*^*ptently  in  this  than  in 
the  previously  considered  conditions.  However,  if  ha»iuorrhage  is  fearetl 
iM'iausc  of  the  grotU  ilopth  of  the  cavity  beneath  the  surfaee  of  the  lung,  or 
for  any  other  reason,  eautery  is  still  the  preferable  agent  for  use.  After 
tlie  oivening  is  established  and  the  contents  are  evacuated,  cleansing  of  the 
cavity  by  wiping  or  spraying  with  soothing  aseptic  medicateil  fluids  is  indi- 
cated. The  removal  of  the  deleterious  matter  from  the  cavity  is  commonly 
prom])tly  followed  by  a  subsidence  of  the  constitutional  symptoms  and  an 
abatemeni  of  the  local  sulTering  and  annoyance.  As  the  result  of  these 
changes,  the  general  conditifm  of  the  patient  improves  for  a  longer  or 
Rhorter  period,  when  finally  the  advance  of  the  disease  in  other  parts  of  the 
lungs,  or  the  incrpase  in  the  gravity  of  the  complications  already  estab- 
lished, weaken  the  patient  and  finally  cause  death.  If  the  patient  is  so  for- 
lunale  as  to  he  intli^ted  with  but  a  single  cavity  or  the  tendency  of  the  diis- 
ease  be  toward  recovery,  he  secures  a  prolonged  respite  and  jXThaps  a  tinal 
cure,  or  possibly  it  may  l>e  said  that  he  nx'overs  sooner  and  with  less  suffer- 
ing because  of  the  ofieration. 

The  Precantwns.— Great  care  shonbl  W  taken  to  prevent  the  entrance 
of  air  into  the  pleural  cavity,  for  the  reason  that  the  addition  of  the  effed^ 
of  a  pneumothorax  to  that  of  the  already  crippled  state  of  the  lungs  might 
seriously  complicate  matters,  if  not  become  the  cause  of  speedier  death. 
Cart'b'ss  manipulation  of  the  walls  of  a  cavity  may  cause  troublesome  hsem- 
orrhagc,  and  irrigation  distressing  cough  and  suffocating  scn&ations.  A 
eircumscril)ed  pneumothorax  may  be  mistaken  for  a  tuberculous  cmvity. 
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The  opening  in  the  chest  wall  should  be  so  extended  as  to  secure  good 
drainage. 

The  Remarks. — The  X  rays  may  aid  in  the  diagnosis  of  the  location  of 
a  tuberculous  cavity.  The  employment  of  antiseptic  solutions  in  the  treat- 
ment of  these  cavities  has  not  proved  satisfactory.  The  use  of  a  solution 
of  tuberculin  for  this  purpose  has  been  extolled,  but  with  questionable  judg- 
ment. Sometimes  contiguous  tuberculous  collections  empty  into  the  pri- 
mary cavity.  A  failure  to  find  an  accumulation  of  tuberculous  products 
may  be  followed  soon  by  their  escape  through  the  pulmonary  incision. 

The  Results, — Little  can  be  said  of  favorable  results.  It  is  estimated 
Ihat  of  100  cases  operated  on  5  die  from  the  operation,  70  live  only  two 
weeks  afterward,  and  15  less  than  four.  Paget  reports  8  cases  with  6  better- 
ments and  2  deaths. 

Resection  of  a  Tuberoulons  Deposit  in  the  Lung. — The  removal  of  a 
part  or  the  whole  of  the  apex  of  the  lung  for  the  purpose  of  cure  of  tuber- 
culosis is  not  a  pratical  proposition,  as  the  limits  of  the  disease  can  not  yet 
be  established.  The  area  of  operative  approach  is  small,  being  bounded 
above  by  the  clavicle,  below  by  the  second  rib,  and  laterally  by  the  sternum 
and  pectoralis  minor  (Fowler).  The  opening  is  made  in  front  through  a 
U-  or  ll-shaped  incision.  The  importance  of  the  clavicle  and  the  first  rib 
rtHjuire  that  their  sacrifice  be  not  made  in  the  furtherance  of  a  so  unrequit- 
ing  and  meager  return.  The  second  and  third  ribs  are  therefore  resected 
if  need  be. 

Tu/fier  exposed  the  parietal  pleura  through  the  second  intercostal  space, 
and  without  resection  of  a  rib  established  an  extrapleural  pneumothorax 
by  separating  the  pleura  from  the  chest  wall,  gaining  at  the  same  time  the 
opportunity  of  locating  the  pulmonary  induration  by  means  of  transpleural 
palpation.  lie  opened  the  pleura,  grasped  with  forceps  the  indurated  por- 
tion, dragged  it  through  the  intercostal  space,  removed  the  tubercular  mass, 
returned  the  lung  to  the  elu^st,  dressed  the  wound  without  drainage,  and  the 
patient  made  a  prompt  recovery. 

The  Commentfi. — The  production  of  an  extrapleural  pneumothorax 
presses  together  the  pleural  surfaces,  preventing  the  entrance  of  air  into  the 
pleural  cavity.  The  suturing  together  of  the  respective  layers  more  rarely 
accomplishes  the  purpose.  The  portion  of  tissue  removed  is  transfixed  at 
the  bone  and  securely  ligatured,  the  diseased  portion  is  cut  away,  the  lung 
returned  to  the  chest,  and  the  wound  tr(»at(Ml  without  drainage. 

The  Results. — Paget  re])orts  5  operations  with  1  complete  recovery  and 
4  deaths.  Rvvlus  asserts  that  "  resection  of  a  tuberculous  focus  ought  to  be 
proscribed."  Willaril  ♦  has  lately  published  statistics  on  the  operation  of 
pneumonectomy. 

Temporary  pneumothorax  for  the  cure  of  pulmonary  tuberculosis,  sug- 
gestiMl  by  an  Italian  surg(»on  some  years  ago,  has  l)een  lately  presented  to  the 
])rofession  in  an  interesting  and  able  manner  by  Murphy,f  of  Chicago. 
The  pneumothorax  is  caused  by  injecting  nitrogen  gas  into  the  pleural  cav- 


♦  Jounml  of  the  American  Mwlieal  Association,  Au^ist  26,  1903. 

t  Jounml  of  the  Ainericiin  Mf^lical  Association,  July  23,  30,  and  August  6,  1898. 
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iiy  of  the  dise.Tsod  illn^^  Ihun;  itnitatiiifij  Nature's  efforts  at  eiire  by  placing 
the  hm^  in  i'cMTti^{Mni*lingly  similar  couditirrnvj.  The  gas  i^  introtUicetl  by 
means  of  a  neetllL'  guvLTiiL-d  by  a  8topcoek,  without  especial  pain  or  unfa- 
vorable syini^toins.  The  gas  will  remain  for  months  unabsorbed  in  the 
thorax  and  the  intruductiun  can  he  repeated  when  required.  Murphy  re- 
gards the  introdudion  of  the  gas  into  a  vein  as  the  chief  risk  attending 
the  use,  and  reports  strikingly  suggt»stive  results  following  the  plan  of  treat- 
ment under  his  own  observation.  The  writer  eoinmonds  the  study  of  Dr. 
Murphy's  able  paper  on  the  subject  while  suspending  judgment  and  await- 
ing mnre  rondllsi^e  pHnd's  of  the  virtues  of  the  praetiee. 

Mediastinal  Thoracotomy. — The  thorax  ean  be  opened  in  front  or  be- 
hind for  the  purpose  of  rtnnoval  of  obstruction  in  the  irsnphagus  or  bronchi, 
and  fur  the  relief  of  morbid  processes  in  the  mediastina.  The  intricate 
anatomical  rehitions  and  the  ditTiculty  of  proper  treatment  afterward  render 
the  adoption  of  the  anterior  ronte  for  the  removal  erf  bronchial  and  u-sopha- 
geal  olistruetions  well-nigh  impractieable.  Posterior  thvravutomy  is  well 
suited  for  the  requirements  of  drainage,  and  presents  less  ctomplicated  ana- 
tomieal  problems  for  solution.  A  knowledge  of  I  he  anatomieal  features  of 
the  ojjeration  ean  be  gained  from  text-books  on  anatomy.  Xasiloff  in  1888, 
follow*'d  by  Potarca  and  by  (Jumu  and  Ilartmann^  directed  attention  to 
opening  the  chest  posteriorly,  maiidy  for  the  purpose  of  reaching  llio 
ff'sophagus  and  bronchi  in  cases  of  persistent  obstruction.  liushmore^  in 
his  somewliat  recent  striking  case  of  bronchia!  obstruction,  determined  to 
open  the  eliest  in  front,  but  was  obliged  to  tJesist  early  in  the  course  of  the 
attempt  beeausi'  of  the  alarming  state  of  the  patient.  Rushmore  has  since 
given  ]>reference  to  the  posterior  method  of  pracliee  in  thi^se  cases. 

The  writer  in  IHSto  presented  to  the  American  Surgical  Association  a 
paper  on  this  subject,  from  which  the  following  extracts  l)earing  on  the 
technique  of  the  operation  are  substantially  taken. 

Hie  Posit wn  of  thv  Patient.— The  patient  should  lie  placed  obliquely  on 
the  abdomen,  with  the  siioiilders  so  supported  as  to  cause  the  least  possible 
interference  with  respiratory  movements  of  the  thorax.  Tlie  side  to  br^ 
attacked  shouhl  lx»  ii[j]»ernio*4t,  and  the  body  securely  fixed  in  this  [losition, 
in  order  that  no  disturtamcc  of  it  shall  interfere  witli  tlie  line  of  vision,  nor 
lead  to  a  niisdireetion  of  the  nianipidative  methods  employed  for  the  pur- 
iwse'of  relief.  The  scapula  shouhl  he  drawn  forward  out  of  the  way. 
Each  assistant  should  Iw  at  his  post,  and  have  received  careful  instruct  Ions 
regarding  his  duty. 

The  Asrertninmnit  of  the  Proper  Seat  of  the  Obnt ni(iion.^'Vh\i^  siv\i  iri 
a  very  important  one,  and  should  he  deh?rmined  with  great  can'  and  delib- 
eration sin<'e  the  proper  location  is  essential  to  a  good  view  of  the  deep 
parts  of  the  wound,  and  to  the  precise  and  delicate  steps  of  the  most  impor- 
tant part  of  the  technique.  The  center  of  the  field  of  operation  should,  if 
practicable,  correspond  to  the  seat  of  obstruction  or  disease,  for  obvious 
reasons.  If  the  obstruction  Ik*  in  the  oesophagus,  and  of  sulTicient  density 
wjien  percussed  by  a  metallic  instrument  to  jiroduce  sound,  a  stethoscope 
applied  to  the  hack,  especially  to  the  right  side,  will  dcHne  the  situation  by 
fixing  the  point  of  greatest  density.     Also  the  comparative  relation  of  the 
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obstruction  to  an  individual  vertebra  may  be  estimated  by  ascertaining  by 
means  of  a  graduated  bougie  its  distance  from  the  upper  incisor  teeth. 
This  comparative  relation,  and  possibly  the  nature  of  the  obstruction,  can 
be  established  by  means  of  radiography.  Having  determined  numerically 
the  body  of  the  vertebra  contiguous  to  the  obstruction,  the  tip  of  the  spinous 
process  of  this  vertebra  and  the  one  above  should  be  carefully  located.  It 
will  be  noticed  that  as  a  rule  the  tip  of  the  spinous  process  of  a  vertebra  is 
opposite  to  the  rib  of  the  next  vertebra  below,  and  therefore  the  tip  of  a 
spinous  process  will  indicate  quite  correctly  the  rib  nearest  the  center  of  the 
field  of  operation. 

The  Shape  and  Size  of  the  Flap. — A  flap  about  three  inches  square, 
including  the  tissues  down  to  the  ribs,  when  reflected  inward,  afl^ords  ample 
space  for  work  and  observation.  It  should  correspond  to  three  ribs,  the 
middle  one  of  which  should  be  the  center  of  the  operation  field.  The  par- 
allel incisions  should  be  made  carefully,  otherwise  the  knife  may  pass 
between  the  ribs  and  enter  the  pleural  cavity. 

The  Trratmenf  of  the  Ribs, — Portions  of  not  less  than  three  ribs  should 
be  displaced  from  the  angles  to  the  outer  extremities  of  the  transverse  pro- 
cesses, in  order  to  gain  proj)er  room  for  observation  (Fig.  1471).  The 
middle  one  of  the  three  should  be  cautiously  divested  of  the  soft  parts  on 
the  external  surface  and  the  borders  by  means  of  a  sharp  periosteotome, 
carefully  avoiding  the  parietal  pleura.  The  pleura  is  then  separated  from 
the  inner  surface  of  the  rib  by  means  of  a  strong  antiseptic  silk  ligature 
carried  beneath  it  by  an  aneurism  needle  and  moved  to  and  fro  until  the 
rib  is  free  the  entire  width  of  the  wound.  A  Gigli-Haertel  saw  is  then 
drawn  into  position  by  the  ligature,  and  the  rib  is  divided  at  the  limits  of 
exposure  and  removed. 

The  pleura  is  then  cautiously  separated  from  the  inner  surfaces  of  the 
intercostal  tissues  and  the  ribs  immediately  above  and  below  the  opening. 
The  lingers  should  be  used  for  this  purpose,  and  the  separation  made  only 
during  expiration.  Attention  is  next  directed  to  increasing  the  size  of  the 
thoracic  wound  by  the  displacement  of  a  similar  portion  of  the  adjacent 
ribs.  I'lie  intercostal  vessels  between  these  ribs  are  tied  at  the  outer  and 
inner  limits  of  the  wound.  The  ribs  are  then  divided  in  the  same  manner 
as  the  first,  carefully  maintaining  the  nutritive  integrity  of  the  intercostal 
tissues  at  the  outer  borders  of  the  fragments.  The  fragments  are  then 
turned  outward,  while  hinged  as  it  were  to  the  contiguous  ribs  by  the  inter- 
vening intercostal  structures,  in  which  intercostal  vessels  pass  undisturbed 
(Fig.  1  ["72).  This  method  of  treatment  of  the  ribs  secures  for  the  frag- 
ments the  best  ])ossible  nutritive  advantages  when  returned  and  fastened  in 
position,  and  also  it  reduces  to  a  minimum  the  danger  of  laceration  of  the 
pleura  by  the  bony  extremities. 

'The  Prcveution  of  Jlwmorrhaqe. — Prompt  ligature  of  all  bleeding 
points,  and  careful  mani])ulation  in  the  a])proach  to  the  ol)struction,  offer 
the  measures  best  intended  to  prevent  the  occurrence  of  haemorrhage. 

The  Lorniiou  of  the  Obstruction. — The  site  of  the  obstruction  in  the 
a^so])hagus  is  easily  made  out  by  the  combined  aid  of  the  finger  in  the  wound 
and  a  bulbous  bougie  in  that  passage.  If  the  pleura  be  gentlv  pushed  out- 
85* 
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ward  with  the  fingers,  the  itiovements  of  the  bougie  in  the  fpsophagus  van 
hp  easily  seen  at  llie  right  ^'nh  in  tlie  greater  part  of  the  cavity.  A  strong 
ek^etrie  light  is  a  very  important  aid  at  this  time.  If  the  obstruction  be  in 
a  bronchus,  lliis  tube  can  Ix^  easily  located  by  the  finger  t)efore  it  is  exposed 
to  view.  The  characteristic  incomplete  rings  of  the  bronchus  are  readily 
felt  as  they  lie  directly  forward  and  about  an  inch  and  a  half  from  the 
ojieuitig  into  tbe  chest. 

I'itf  Avfiidanct'  of  Imporianl  Strurtitres. — This  desideratum  relates  not 
only  to  approaching  the  situiuiun  of  llic  obslruclion,  but  also  to  the  passage 


Fkj.  1471* — The  tipcration  of  nofiterior  thoracotomy,  the  author'^  rnt-ihod.     a,  b,  c  indi* 
ciile  the  Inreu  rih»  iovolvfd  in  this  illtistralion. 


containing  it.  The  vena  azygns,  the  aorta,  the  [inhnnnary  vessels,  and  tbe 
pneuniogastric  nerves  must  hv  cautiously  treated. 

The  liemoviil  of  the  Obslrnefion, — If  the  obstrnction  be  in  the  a?soph- 
agiis  or  a  bronchus,  the  incision  for  removal  should  t»e  made  in  the  long  axis 
of  the  tube,  and  of  siitlicicnt  h'Ugth  to  permit  tlir^  withdrawal  without  lacera- 
tion of  tbe  structures.  Long-bantlled  instruments  with  short  blades  and 
biting  gurfacea  are  essential,  not  only  on  account  of  the  depth  of  the  wound, 
Imt  for  the  purpose  of  economizing  space  and  permitting  the  entrance  of 
light 

Thf  Trenimcnt  of  (he  fnn'sed  Tuhe. — ^Tbe  tulte  should  not  Ix^  closed 
since  tbe  presence  of  mucous  and  inflammatory  products  that  ra]>id1y  su[K*r- 
vene  as  the  resnlt  of  the  obstruction,  to  say  nothing  of  the  similar  productg 
arising  from  the  mani|mhitive  procedure  itself,  will  prevent  union.  An 
iodoform  tamponade  supplemented  with  a  centrally  located  drainage  tube 
will  meet  the  indications. 
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The  Replacement  of  the  Fragments, — The  central  rib  fragment  is  not 
replaced,  but  the  upper  and  lower  fragments  are,  being  fastened  in  position 
by  means  of  silkworm  gut  or  fine  silver  wire.  If  a  proper  aseptic  state  of 
the  parts  can  be  maintained,  the  bone  fragments  will  be  nourished  suffi- 
ciently by  the  vascular  hingelike  attachments  to  the  adjacent  ribs  to  secure 
union. 

The  Adjustment  of  the  Flap  and  Dressing  of  the  External  Wound. — 
The  former  step  must  be  carefully  considered,  as  the  flap  can  not  be  accu- 
rately adjusted  at  the  outset  on  account  of  the  presence  of  the  drainage 
agents  descrilx^d.  The  major  dressings  in  ordinary  use  for  aseptic  results 
will  suffice  in  this  instance. 

The  Precautions. — The  utilization  of  a  good  light  and  the  X  ray,  the 
control  of  bleeding,  the  avoidance  of  laceration  of  the  pleura  and  prompt 
closure  of  the  opening,  the  cautious  approach  to  the  point  of  obstruction, 
the  careful  observation  of  the  patient's  condition  and  prompt  treatment  of 
bad  symptoms,  the  arrest  of  the  operation  when  demanded,  and  forced  arti- 
ficial res])iration  (page  1274)  should  characterize  the  procedure. 

The  Remark's.— The  operation  bespeaks  urgent  requirement  and  grave 
consideration,  coupled  with  consummate  care  and  forethought.     It  should 


Fig.  1472. — ^The  operation  of  posterior  thoracotomy,  author's  method.     Middle  rib  re- 
moved, the  upper  and  lower  ones  turned  aside,  exposing  the  pleura  and  bronchus. 


not  he  attempted  until  other  means  of  relief  are  tried  and  have  failed ;  nor 
should  delay  in  the  attempt  have  sacrifiwd  already  the  strength  and  courage 
of  the  patient.  Aseptic  methods,  great  caution,  and  the  ability  to  scruti- 
nize the  ste])s  of  the  ])rocedure  are  the  technical  guides  to  safety  and  success. 
The  advantages  of  the  posterior  over  the  anterior  incision  for  the  purpose 
of  exposing  the  bronchi,  the  (esophagus,  and  mediastinal  growths  are  too 
obvious  almost  to  require  mention.    For  the  complex  anatomical  relations 
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of  the  anterior  way  are  sulvtituted  the  nniuli  jiimpler  ones  of  the  posterior. 
The  great  des^icleralum  of  all  wounds,  and  esjx'cially  those  of  septic  associa- 
tion!^, is  good  de[H'iident  dndnaLre.  And  if  fur  no  other  reason  tlian  this  the 
potsteriur  way  |>ossesses  an  advantage  winch  the  anterior  ran  not  otls^t^t  what- 
ever else  niiiy  be  said  in  its  favor.  Jf  the  pleura  Ije  torn,  llie  opening 
should  W  elosed  at  onee  hy  tying  or  stitching  with  line  silk. 

The  seat  of  pressure  on  the  cesophagus  from  without  ean  he  located  in 
the  same  manner  as  that  employed  when  the  lumen  is  obstructed  from 
within.  While  non-malignant  involvement  of  the  posterior  mediastinum 
is  amenable  to  surgical  treatment,  tlie  ex])eetation  of  adding  comfort  or 
longevity  in  malignant  intliction  at  this  situation,  l)y  surgical  means,  is 
donbtfnh  in  eases  of  an  assured  Itx^ation  of  a  foreign  body  deeply  situated 
in  a  bronchus,  Turr  suggests  that  the  ap})roach  to  the  obstruction  lie  ma<ie 
through  the  lung  tissue  by  meuns  of  actual  cautery. 

Curds,  in  18[Hj,  jierformed  posterior  thoracotomy  for  the  relief  of  ob- 
struction of  a  bronchus  of  four  or  five  days'  stantling  in  a  Imy  about  eleven 
years  old.  Because  of  the  pioneer  nature  of  th<'  operation  on  the  living 
patient,  ami  tiie  estiihlished  reputation  of  the  surgeon,  the  full  details  of 
1 1  le  0  }iera  t  i  o n  a  re  ( j  uo  I ed  ; 

**  The  t^//f?m/ron. ^Chloroform  anaesthesia.  The  patient  was  turned 
over  u]>on  his  face,  one  shoulder  resting  n[ion  a  sandbag,  so  as  to  render 
respiration  easier.  A  tjuadranguhir  tlaj)  wns  raised  from  tlu'  ]>osterior  sur- 
face of  the  chest,  with  its  base  outward  at  the  scapula  and  its  fnv  edge  near 
the  vertebral  spines  of  the  fourth,  tifth,  and  sixth  dorsal  vertebne.  (The 
tijjs  of  the  dorsal  spines  are  on  the  same  level  as  the  angles  of  the  ribs 
attached  to  the  CH>rrespondi ng  vertebra^,)  This  flap  comprised  the  skin  and 
fascia,  and  the  aponeurosis  of  the  trapezius,  and  wtis  retlected  outward. 
Some  fillers  of  the  rhomboid  and  of  the  serratus  posticus  were  divided,  and 
these  muscles  were  then  retracted  ontwarrl,  wtnle  the  splenius  was  retracted 
inward,  and  the  transverse  protrsses  of  the  vertebne  Ix'ing  exposed,  the 
attachments  of  the  lougissiums  dorsi  were  separated  from  them,  and  all  the 
dee])  muscles  were  detached  from  the  ribs  and  retracted  outward.  Portions 
of  the  fourth,  fifth,  and  sixth  ribs,  about  three  inches  in  length,  were  then 
resected  snbperiosteally  from  the  tulx^rosities  outward.  The  layer  made  up 
of  ihe  jKi'nosteum  and  intercostal  muscles  was  then  carefully  divided,  so  as 
not  to  injure  the  pleura,  the  intercostal  arteries  being  secured  as  they  were 
severed.  The  pleura  was  carefully  but  widely  detached  from  the  contents 
of  the  posterior  mediastinum  and  from  the  posterior  chest  wall,  so  as  to 
give  acn^ss  to  the  root  of  the  lung.  The  bronchus  was  easily  reached,  but  it 
was  ditlicnlt  to  expose  it,  so  as  to  enable  an  incision  to  l)e  made  into  it,  on 
account  of  the  azygos  vein  which  crossed  it.  The  respiratory  movements 
of  the  lung,  heaving  under  the  detached  ])leura,  were  also  very  embarrass- 
ing, and  tinatly,  as  the  pulse  Ix'gan  to  be  affected  seriously,  the  wound  was 
packed  and  the  operation  susjxmded, 

**  The  following  day  the  packing  was  removed,  chloroform  l>eing  given 
again,  and  the  pleura  being  now  somewhat  adherent  to  the  lung  and  the 
latter  less  troublesome,  the  bronchus  was  successfully  opened  on  its  fxisterior 
wall  without  kemorrhage.     But  cveu  then  our  diiliculties  were  not  com- 
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pletely  surmounted,  for,  to  our  great  disappointment,  it  was  found  impos- 
sil)lc  to  recognize  the  foreign  body  with  the  forceps  introduced  into  this 
Oldening.  The  foreign  body,  partly  macerated,  was  similar  in  consistence  to 
that  of  the  bronchial  forks,  and  it  appeared  to  be  farther  away  from  the 
bifurcation  of  the  trachea  than  at  first.  Forceps  was  also  passed  down 
through  the  tracheal  wound,  but  still  the  foreign  body  was  not  found. 
Finally,  it  was  detected  through  the  lung  by  pressing  on  the  latter  with  the 
fingers,  and  it  was  determined  to  cut  directly  down  upon  it,  as  even  then  no 
forceps  could  be  made  to  pass  to  the  spot  where  it  lay.  The  detached  parie- 
tal pleura  was  first  secured  to  the  surface  of  the  lung  by  two  or  three  deep 
silk  sutures,  the  ends  of  the  latter  being  left  long,  and  the  lung  l)eing  held 
steady  by  the  threads,  an  incision  was  made  with  the  thcrmo-cautery  knife. 
The  foreign  body  could  be  felt  in  this  opening,  but  it  still  eluded  the  grasp 
of  forceps,  and  the  condition  of  the  patient  forbade  any  further  delay,  so  a 
drainage  tube  was  introduced  to  the  bottom  of  the  opening  made  in  the  lung 
and  the  entire  wound  packed.  Whether  the  pin  was  too  firmly  fixed  in  the 
wall  of  a  bronchus,  or  whether  some  tissues  still  remained  undivided  over  it, 
was  impossible  to  determine,  but  if  the  patient  had  survived,  it  is  probable 
that  the  foreign  body  would  have  found  its  way  out  of  the  deep  wound  which 
led  directly  down  to  it.  The  patient  reacted  well,  and  on  the  following  day 
showed  only  the  ordinary  symptoms  of  a  severe  pneumonia.  Signs  of  con- 
solidation had  been  present  in  the  lower  lobe  of  the  right  lung  from  the  first, 
and  these  had  increased  daily.  Fever  and  dyspnaa,  due  to  this  consolida- 
tion, gradually  increased,  and  terminated  in  death  about  forty-eight  hours 
after  the  last  operation.  A  post-mortem  examination  showed  no  pneumo- 
thorax and  no  pleural  eflfusion.  The  foreign  body  lay  in  one  of  the  second- 
ary bronchi  close  to  the  end  of  the  drainage  tube,  the  pin  having  entirely 
penetrated  the  wall  of  the  bronchus." 

Curtis  turned  the  base  of  the  flap  outward,  leaving  the  soft  parts  at- 
tached to  the  posterior  border  of  the  scapula,  thus  increasing  the  thickness 
and  mobility  of  the  base  of  the  flap,  lie  resected  the  corresponding  ribs, 
lessening  a  little  the  time  of  operation.  The  employment  of  the  X  rays  may 
serve  to  establish  the  exact  location  of  the  obstruction,  thus  enabling  the 
surgeon  to  open  the  chest  at  a  point  nearest  to,  or  at  a  dependent  point  in 
relation  with  the  foreign  body,  unite  the  pleural  surfaces,  reach  and  remove 
the  object  through  a  canal  formed  by  cautery,  or  })ermit  of  direct  removal 
by  means  of  fine,  sharj)-])ointed,  strong  pincers  passed  through  the  inter- 
vening living  tissues,  as  has  already  been  accomplished  in  at  least  one 
instance.     The  writer  submits  the  following  propositions: 

1.  That,  in  certain  cases,  when  other  means  of  relief  have  failed, 
attempted  relief  from  o}sophageal  or  bronchial  obstruction  by  way  of  the 
])osterior  mediastinum  may  prove  justifiable. 

2.  That  Im'Iow  the  arch  of  the  aorta  the  oesophagus  is  reached  better 
from  the  right  side;  above  the  arch  it  can  be  reached  from  either,  though 
better  from  the  left  side. 

3.  That  the  attempted  removal  of  obstructions  situated  Ix^low  the  body 
of  the  ninth  dorsal  vertebra  is  not  justifiable,  owing  to  the  great  dilliculty 
and  increased  danger  of  exposing  tlie  a'sophagus  at  that  situation. 
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4.  That  posterior  ontraiiee  to  the  mediastimim  is  more  Ciisily,  quickly, 
and  safely  aeeomplished  than  the  anterior,  and  otfers  better  reiisuUs  than 
dws  the  latter  method  of  jiraetice. 

The  following  valiiahlu  rlinhietiont5i  of  Willard,  base<l  on  experiments  on 
dog8,  are  worthy  of  i^jM?dal  notice  in  this  couneetion : 

1.  The  collapse  of  the  hmg,  w^hen  the  ehest  h  opened,  is  an  exceedingly 
Berious  and  dangerous  element  in  the  operation,  adding  greatly  to  the  pre- 
vious shock,  and  threatening  to  overpower  the  patient, 

2.  The  dithcidtie.s  of  reaching  the  bronchui^,  e;?|>eeially  upon  the  left  side, 
are  exceedingly  great,  and  the  risks  of  lueniorrhage  are  enormous. 

3.  The  incision  into  the  bronchus  newssarily  after  cloi^ure  of  the  wound 
of  the  chest  wall  leads  to  increasing  pneumothonix. 

4.  The  dcliiys  in  the  operation  frnui  collapse  of  the  patient  nnist  neees- 
sarily  be  great.  Kapid  work  is  iui]>ossibIe  when  tfie  root  of  the  lung  is  being 
dragged  backward  and  forward  at  least  half  an  inch  in  the  efforts  occa- 
sioned by  air  hunger,  and  precision  is  almost  inifiossible. 

5.  To  reach  the  bronchus  is  sometimes  feasible,  but  to  extract  a  foreign 
Ijody  from  it  and  to  secure  the  ]>ati(iit's  recovery  is  as  yet  Ingljly  probleiuat- 
icjil,  and  will  require  many  advances  in  teehtiique.  The  anatotuieal  sur- 
ronuilings  are  those  most  essentia!  to  life. 

MUton's  Operation  (Anti'rior  Thomcotomij), — Milton's  method  of  en- 
trants to  ibe  thonix  ermteuiplates  the  exposure  and  treatment  of  the  eon- 
tents  of  the  mediastina,  es|>tx'ially  the  anterior  and  middle,  through  an 
incision  made  in  front  at  the  median  line  of  the  cliest. 

The  Operation. — Under  strict  asepjsis  make  an  incision  in  the  median 
h'ne  from  the  thyroid  cartilage  to  the  base  of  the  ensiform  cartilage,  going 
down  to  the  bone  at  the  sternal  part  of  tlie  cut ;  expose  rapidly  the  trachea 
to  a  point  opposite  the  episternal  notch;  detach  the  fascia  from  the  epi- 
sternal  notch  outward  at  either  side  to  tlie  insertion  of  the  sterno-niastoid 
muscle:  separate  and  displace  downward  with  the  finger  from  the  sternum 
the  important  structures  lying  immediately  beneath  its  upjXT  end;  divide 
the  sternum  from  above  downward  nearly  through  along  the  line  of  incision 
in  the  soft  parts  with  a  saw,  omitting  the  ensiform  cartilage;  disconnect  the 
ensiform  cartilage  from  the  bone  above  with  scissors  or  bone-cutting  for- 
ceps, carefully  avoiding  the  underlying  stnietures,  especially  the  perito- 
naeum; insert  strong,  broad-hooked  retractors  into  the  sawed  border  of  the 
sternum  at  either  side  of  the  division  and  make  moderate  traction  outward 
and  upward;  draw  downw^ard  the  ensiform  cartilage  with  a  hooked  retractor 
and  pass  from  below  upward  closely  beneath  tl»e  sternum  along  the  saw 
lint*  a  spatula ;  eom|tlete  from  below  upward  the  severance  of  the  sternum 
with  scissors  or  bone-cutting  forceps,  cautiously  protecting  subjacent  tissues 
from  injury:  draw  with  the  rectractors  and  pry  apart  wn'th  a  broad  chisel 
the  divided  Ixirders  of  the  sternum  siiiheiently  to  expose  restraining  tissues, 
which  are  cautiously  severed  with  scissors  or  knife.  In  this  manner  a  gap 
two  or  more  inches  in  width  is  made  through  which  the  anterior  roeili- 
astinnm  may  l>e  readily  expa^sed  to  view  and  examination.  Expisure  and 
exploration  of  the  nnddle  and  even  the  posterior  mediastinum  can  now*  l>e 
effcgtcd  after  careful  separatiop  of  tht*  periciirdium  from  the  right  pleura. 
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The  removal  of  morbid  growths  and  foreign  bodies  should  be  conducted 
with  consummate  care,  not  only  to  avoid  infection  and  haemorrhage,  but  to 
ol)viate  fatal  injury  of  important  structures.  Blunt  dissection,  supple- 
mented with  discreet  use  of  cutting  implements  in  the  effort,  should  be 
practiced.  The  closure  of  the  mediastinum  is  easily  effected  by  bringing  in 
contact  the  sawed  borders  of  bone  and  firmly  wiring  them  together  with 
five  or  six  silver  sutures.  After  the  introduction  of  gauze  drainage  at  the 
upper  and  lower  ends  of  the  sternum,  the  wound  of  the  soft  parts  is  closed 
and  dressed  in  the  usual  manner. 

The  Precautions. — For  reasons  signally  apparent  the  importance  of 
thorough  asepsis  in  each  detail  of  this  operation  can  not  be  overestimated. 
Also  the  intricate  relations  of  highly  important  structures  with  each  other 
and  with  the  sternum  are  such  as  to  demand  the  closest  thought  before 
beginning  the  operation.  Since  the  division  of  the  sternum  and  separation 
of  the  bone  segments  arrest  costal  breathing,  ample  means  for  artificial 
respiration  should  be  at  hand  to  promptly  and  effectively  meet  respiratory 
demands.  In  emphysematous  subjects  increased  danger  of  division  of  the 
j)leura  is  incurred.  If  dyspnoea  from  obstruction  is  present  at  the  outset, 
tracheotomy  should  be  performed  at  once,  and  provision  for  the  same 
should  be  at  hand  if  this  complication  be  anticipated. 

The  Remarks. — The  hardest  and  thickest  part  of  the  bone  is  at  the 
upper  end.  Separation  of  the  bone  segments  is  easier  and  safer  when 
begun  at  the  lower  end  of  the  sternum,  because  the  intrapleural  space  is 
wider  (Fig.  1476,  dotted  lines)  and  the  anatomical  relations  less  important 
than  at  the  upper  extremity  (Fig.  206,  vol.  i).  The  chief  restraining  tissues 
lie  above  near  the  innominate  vein  and  below  at  the  xiphoid  junction. 
Wounds  of  pleural  and  peritoneal  membranes,  especially  the  former,  should 
be  closed  immediately  by  pressure  to  avoid  pulmonary  collapsing  and  pos- 
sibly a  fatal  issue.  Immediate  artificial  respiration  should  be  utilized  in 
lung  collapse.  Wounds  of  each  of  these  structures  should  be  closed  by 
sewing  as  promptly  as  possible.  Morbid  processes  involving  the  sternum 
should  bo  removed  when  practicable  the  same  as  if  elsewhere  located.  The 
unavoidable  amount  of  hemorrhage  is  insignificant. 

The  Results. — The  outcome  of  the  several  operations  by  this  method 
commend  its  further  employment,  especially  when  directed  to  morbid  states 
of  the  anterior  and  middle  mediastina. 

opp:ratioxs  on  the  heart  and  pericardium. 

Not  until  quite  recently  has  this  field  of  operative  effort  been  given  the 
consideration  commensurate  with  its  great  importance. 

The  Anatomical  Points. — The  heart  corresponds  in  front  to  the  lower 
two  thirds  of  the  sternum,  and  parts  of  the  adjacent  costal  cartilages  and  of 
some  of  the  left  ribs.  Its  upper  limit  is  at  about  the  third  costal  cartilages, 
its  aj)cx  at  a  point  located  three  quarters  of  an  inch  within  and  one  inch 
and  a  half  below  the  nipple.  It  extends  three  inches  to  the  left,  and  about 
one  inch  and  a  half  to  the  right  of  the  median  line  of  the  sternum.  Behind 
the  sternum  are  situated  more  than  two  thirds  of  the  right  ventricle,  the 
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7.  Seventh  costal  cartilage. 


a.  Cid-de-sac. 


right  auriele,  a  krge  part  of  the  left  auricle,  and  a  portion  of  the  anterior 
eornjiary  vcs^elsi.  The  hase  of  the  heart  corri't;ponds  at  the  tmek  lo  the 
sixth,  st'vejith,  and  eighth  dorsal  verlehra\  Tlie  anterior  portion  of  the 
i>crieariliinn  aliove,  hes  from  tliree  to  live  (•entinietLTS  (one  and  two  tenths 
to  two  inches),  and  helow  ahout  one  c^^ntinieter  (four  tenthis  of  an  inch) 
behind  the  stern unu     At  the  base  of  the  pericardial  sac  anteriorly  there  is  a 

cid-d('-s(ir  (a)  of  from  one  to 
two  tt^iitimetens  (fonr  to  eight 
lent!m  of  an  inch)  in  depth, 
normally  collapsed^  Imt  distend- 
ed in  the  event  of  pericardial 
elTnsion,  when  it  eor responds  to 
the  region  of  the  sixth  intercos- 
tal space  (Fig.  1473),  Toward 
thi^  cnl-(h''sac  (a)  arc  the  efforts 
of  the  of^erato^  direr  ted  in  as- 
piration and  in  drainage  of  llie 
pericardium.  The  distended 
Fitj,  1473.— Vertical  sertton  showing  rdatioiiw  of  l>erieardiuni  extends  above  to 
thp  tieartaiid  n  ronsideraWe  pericardial  elTu-    (l^^*  i\Y^\  8i>ace,  1x40 w  to  the  R'V- 

enth  eartilage,  lo  the  right  from 
two  to  three  centimeters  (eight 
tenths  to  one  ami  two  tenths  inches)  beyond  the  edge  of  the  sterntim,  and 
to  tile  left  a  Utile  beyond  the  normal  line.  At  the  interpleural  space  the 
perieardiiini  can  he  entered  without  invidvcnient  of  the  pleura.  This  span* 
correspondt^  to  the  lower  triangular  portion  of  the  anterior  mediaslinum» 
and  18  bounded  on  either  side  by  the  respective  anterior  pleural  reflections, 
and  Ixdow  by  Uie  diaphragm  (Fig,  1474), 

The  exact  location  and  size  of  this  space  vary.  Right  pleural  adhesions 
or  a  left  pleurisy  with  effusion,  carry  the  space  to  the  right  of  its  nor- 
mal position,  and  inve  verm.  Adhesions  of  both  pleura?  increase  ttie  size 
of  the  interpleural  space,  while  a  double  pleurisy  with  effusion  diminishes 
the  space  and  press<:»s  the  pericardium  backward.  In  ahdomiual  distention 
the  diaphragm  or  lower  bouiidary  of  the  interpleural  space  is  pushed 
upward,  so  that  a  puncture  of  the  fifth  space  might  enter  the  abdominal 
canity.  A  |>cricardial  etTusion,  other  things  iKung  eipial,  tends  to  increase 
the  size  of  the  interpleural  space.  The  anterior  pleural  folds  are  loosidy 
adherent  to  the  fK^ricardium,  from  whicli  they  can  be  stripped,  Imt  inti- 
mately  Iwuod  to  the  triangularis  sterni»  from  which  they  can  not  Ik-  sepa- 
rated. A  ridge  of  dense  eel  I  ulo- adipose  tissue  designates  the  line  of  pleural 
reflection.  The  triangidaris  sterni  underlies  the  sternum  and  costal  carti- 
Inges.  Upon  it  rests  the  internal  niamiuary  artery  (Fig.  14T5),  whirh 
above  lies  from  one  lialf  to  one  and  a  half  centimeters  (two  to  six  tenths 
of  an  inch),  and  below  from  one  to  two  ei^ntimeters  (four  to  eight  tenths 
of  ^1  inch)  from  the  .sternal  border.  A  cartilaginous  bridge  unites  the 
sixth  and  seventh  costal  cartilages  (Fig.  1476,  d),  and  sometimes  (me  t*xists 
also  between  the  fifth  and  sixth.  The  sixth  space  near  the  sternum  is  a 
very  narrow  one,  and  u  sometimes  obliterated. 
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Aspiration  of  the  Pericardinm. — This  operation  is  performed  for  hydro- 
pericardium,  haBmopericardium,  and  for  diagnosis  in  suspected  pyoperi- 
cardium.  The  needle  should  be  a  very  fine  one  for  diagnosis.  That  of 
Pravaz  is  much  employed.  Evacuation  should  be  done  with  a  Potain  appa- 
ratus and  a  needle  or  trocar. 

The  Important  Facts, — Involvement  of  the  pleura  and  injury  to  the 
heart  and  internal  mammary  vessels  should  be  avoided.  The  determination 
anteriorly  of  a  composite  pericardial  area  not  covered  by  pleura  in  any  one 
of  a  large  number  of  normal  subjects  has  been  made  by  Voinitch-Siano- 
jentsky  (Fig.  1474).  The  long  axis  of  this  space  which  would  be  the 
resultant  site  of  greatest  safety  extends  from  the  seventh  left  chondro-ster- 
nal  articulation  vertically  upward  to  the  level  of  the  lower  border  of  the  fifth 
chondro-sternal  articulation.  This  line  lies  chiefly  behind  the  sternum  but 
touches  upon  the  sixth  space,  just  at  the  sternal  margin.  The  same  investi- 
gator likewise  demonstrates  the  relation  of  the  heart  surrounded  by  a  consid- 
erable effusion  to  the  chest  wall  (Fig.  1473).  This  illustrates  how  puncture 
in  the  sixth  space  can  be  made  direct,  and  also  that  in  puncture  through  the 
fifth  space  the  puncturing  agent  should  be  directed  very  obliquely  down- 


FiG.  1474. — GompoMte  normal  interpleural 
space  of  Vomitch-Sianojentsky.  a.  Re- 
sultant line  of  greatest  safety.  6.  Me- 
dian line.  5,  6',  7.  Fifth,  sixth,  and 
seventh  costal  cartilages. 


Fio.  1475. — Internal  mammary  artery 
lying  on  triangularis  stemi  muscle, 
a.  Artery.    6.  Muscle. 


ward  to  avoid  injury  to  the  heart.  The  mammary  vessels  can  be  avoided 
by  puncturing  close  to  the  sternum  or  well  external  to  them. 

llie  methods  of  aspiration  are  those  of  Delorme  and  Mignon,  of  Bai- 
zeau  and  Delorme,  of  Voinitch-Sianojentsky,  and  of  Dieulafoy  (Fig.  1476). 

Delorme  and  Mignon. — Make  a  vertical  incision  at  the  left  border  of 
the  sternum  over  the  fifth  and  sixth  intercostal  spaces.  Introduce  the 
noodle  proforably  in  the  sixth  space,  but  if  this  space  is  too  narrow,  through 
the  fifth,  close  to  the  sternum  for  about  eight  millimeters  (three  tenths  of 
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«ii  ificb)^  eorre^poDding  to  the  thickness  of  the  bone;  then  direct  the  needle 
inward  e]fHu*  to  the  iJostrTior  surface  of  the  sternum  for  one  or  two  centi- 
ifiHi^rv  (four  or  tight  tenthi?  of  an  inch),  to  avoid  the  pleura,  after  which 
raW  the  handle  of  the  instrument  a  little  and  plunge  the  needle  down- 
ward nnd  inward  Nirnugh  the  ]K-rieardium. 

Hmiean  and  Ih'lifrtne  (/). — Through  a  short  skin  incision  plunge  the 
needle  obliijuely  downward  and  inward  in  the  fifth  left  intercostal  space, 

clog<^  to  the  sternum,  until  the  peri- 


cardium is  rcaclicd  and  entered-     fl 

Vohi  itrh'^<  in  it  ojfu  (sky  (2).  — 
Pass  the  neoille  directly  from  be- 
fore backward  in  the  sixth  left  in- 
tercostal sjiaee  clo^e  to  the  sternum. 
T)  ie  n^afofj  { S ) . — A^)  i  rat  ion  is 
made  through  the  fourth  or  fifth 
sjiace,  preferably  the  latter,  at  a 
point  about  six  centimeters  (two 
aud  four  tenths  inches)  from  the 
stt*rual  miirgiu.  Entering  by  a 
short  vertical  incision  pass  the 
lioint  of  the  needle  carefully 
til  rough  till."  intercostal  muscles, 
fifU*r  which  dircet  the  instrument 
oljli(|uc!y  inward,  almost  parallel 
with  the  iimtT  surface  of  the  chest 
wall.  The  tense  surface  of  the 
liericiirdiuni  is  detected  and  the  in- 
strumuut  passed  through  it.  The 
point  of  the  instrument  should  l>e 
ciirefully  held  dowTiward  and  in- 
ward, llatieiied  agninst  the  perietirdial  sac  to  prevent  injury  to  the  heart. 
I'liv  livmttrks. — ijejfirs  rrci>mmeiKls  the  metliod  of  Baizeiiu  and  Delorme 
for  tliagnostic  |)uncture.  The  ohjeetions  to  tho  method  of  Dieulafoy  are 
that  the  instrtimeut  always  passes  through  the  pleura,  and  that  the  heart, 
from  its  ri'hition  witli  the  fifth  space,  is  liable  to  Ix"  injured.  Owing  to  tiie 
pleural  irivolvruirut,  asiiiralion  should  nuver  be  practieed  here  for  pus. 

The  livsnlts, — Tlie  results  of  aspiration  in  bicmorrhagic  pericarditis, 
whore  the  general  iHUnlition  is  not  too  unfavorable,  are  good.  In  pericar- 
ditis with  elTiision  the  results  vary  according  to  whether  the  fluid  is  of  a 
tulHivulous  i»r  of  a  rhruiuatic  origin.  Early  aspiration  here  is  l)etter  than 
laic.  In  tlu'  hydro|HTieardium  of  Bright's  or  cardiac  disease,  aspiration 
(*nn  bo  ouly  n  palliative  measure. 

Pericardiotomy.  —  Perieardiotoniy  is  performed  for  exploration  in 
wn\i[i<ls  t»f  the  pericardiunu  for  suture  of  wounds  of  the  heart,  and  for 
drainage  of  pus.  Fig,  1 1?4  sehows  relation  of  pleura  to  fifth  and  sixth 
cartilageii. 

77f*'  Operation, — Make  either  an  x-shaped  incision  (Fig.  1101)  or  a  sin- 
glo  uvul  int^ision  with  its  base  at  the  sternum.    The  vertical  portion  of  the 


Vm,  V\7i\. — Aspiration  of  thu  fK-ricfirdium, 
($.  Aiiti'Tinr  rdm*  of  lung,  h.  Hordrr  of 
plcuni.  r.  I iit(TJitiliimnmuiry  artery,  d. 
('artila^inouH  l»riil^ri'  lM*tvvtH'ri  sixth  and 
stWfMith  rurliltmi'H,  Sih'Sftf  Ptnidurt\ — 
/,  Bjii/cfiu  niul  Di'lorrne.  '.  D^^lonnr 
and  MiiKii*jn  jd«o  Voiniii'fi-Siaiiojt'nt.sky. 
.7,  J',  i)io(ihif<iy,  l>ottpd  lines  wjrrt'- 
hjniOil  to  luirdor^i  of  pli-iim. 
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former  should  lie  a  finger's  breadth  external  to  the  left  border  of  the  ster- 
num, and  extend  from  the  upper  border  of  the  fourth  to  the  lower  border 
of  the  sixth  or  seventh  cartilage.  The  sixth  cartilage  is  first  resected, 
and  the  fifth  and  fourth  also  may  be  if  more  space  be  needed.  Cut  the 
intercostal  muscles  close  to  the  sternum  and  reflect  the  flap  outward,  expos- 
ing the  internal  mammary  artery  beneath.  The  latter  may  either  be 
ligated,  or  else  drawn  outward  together  with  the  triangularis  sterni  and 
the  left  pleural  reflection,  after  the  dissection  of  these  structures  from  the 
sternum  and  pericardium  respectively.  Incise  the  pericardium  from  below 
upward  between  two  forceps  to  avoid  injury  of  the  heart.  Drain  at  the 
lower  angle  of  the  wound.  In  suture  of  the  pericardium  bring  serous 
surfaces  into  apposition.  Cartilages  can  be  excised  the  same  as  ribs  (Figs. 
1458  and  1278). 

The  Remarks. — This  operation  is  practically  that  of  Delorme  and 
Mignon.  Voinitch-Sianojentsky  has  proposed  three  operations  for  drain- 
age of  a  small,  a  medium,  and  a  large  eifusion  respectively,  aiming  his 
point  of  entrance  at  the  interpleural  space  which  he  found  enlarged  pro- 
gressively toward  the  left  with  the  increase  in  pericardial  fluid.  For  a 
small  effusion  he  would  resect  the  left  sixth  and  seventh  cartilages  close  to 
the  sternum,  together  with  the  adjacent  portion  of  the  sternum,  and  sew 
the  pericardium  to  the  aponeurotic  opening  in  the  triangularis  sterni.  For 
a  medium  effusion  he  would  resect  the  left  sixth  and  seventh  cartilages 
adjacent  to  the  sternum  without  resection  of  the  sternum  itself,  tying  the 
internal  mammary  artery ;  and  for  a  large  effusion  he  would  resect  the  sixth 
left  cartilage  external  to  the  internal  mammary  artery. 

Wounds  of  the  Heart. — Wounds  of  the  heart  are  not  so  infrequent  or 
so  fatal  as  is  commonly  supposed.  Death  may  happen  instantly  or  be 
delayed  for  many  months.  Fischer  collected  452  cases  with  84.07  per  cent 
mortality;  104  of  these  cases  suffered  immediate  death.  Loiwn  reports  277 
eases  of  the  past  thirty  years,  with  84.8  per  cent  mortality.  Jamain  re- 
ports 121  cases,  of  which  18  per  cent  died  immediately,  ()9  per  cent  died 
after  an  interval  of  more  or  less  time,  and  13  per  cent  recovered.  Laforgue 
reports  5G  cases,  of  which  32  per  cent  died  immediately,  38  per  cent  sur- 
vived for  a  longer  or  shorter  period,  and  30  per  cent  recovered.  Loison 
rei)orts  23  cases  of  needle  wound  of  the  heart  with  14  deaths,  of  which  1 
only  was  from  infection.  Eight  deaths  certainly,  and  probably  the  others, 
were  from  tearing  of  the  heart,  and  in  all  there  was  distention  of  the  peri- 
cardium. The  left  ventricle,  from  its  anterior  position,  is  the  part  most 
often  wounded.  The  auricles,  especially  the  left,  may  be  wounded  from 
the  back.  In  a  wound  of  the  heart  the  pleura  is  almost  always  involved, 
producing  a  left  haMuothorax.  llehn  and  Bode  claim  that  small  wounds 
of  the  heart  tend  to  heal  rapidly,  while  large  wounds  remain  gaping,  hav- 
ing a  tendency  to  enlarge  in  the  direction  of  the  muscle  fibers. 

In  estimating  the  possil)ility  of  injury  of  the  heart  from  penetrating 
agents,  the  seat,  depth,  and  direction  of  the  wound  are  of  the  greatest 
importance.  These  facts,  when  su])pleniented  by  a  knowledge  of  the  estal)- 
lished  relations  of  tlu»  organ  to  the  chest  wall,  enable  one  to  judge  quite 
accurately  by  local  evidence  only  if  the  heart  be  wounded. 
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FontH'f'hf  whim  i\w  local  characteristics  of  the  wound  8Ugget>te<l  that  the 
heart  wnt>  involved,  sibsolute  <|iiiet,  in  as  coiiifortahle  a  posture  iis  possible, 
was  enjoined  and  secured  if  practicable  by  anodynes.  II  symptoms  are 
present  or  8Ui>ervened,  indieating  labored  action  of  the  organ  from  im- 
paired fon^j  due  to  injury,  or  to  direct  pressurL'  from  pericardial  extrava- 
eation  of  blood,  the  heart's  power  was  stimulated  and  the  lalior  lessened 
by  removal  of  the  extra vasa ted  fluid  and  the  arrest  of  htemorrhage,  Laf- 
i4'r!tj  other  measures  rather  than  partial  are  commended.  PtigH  reports 
a  case  of  stab  wound  complicated  with  great  distention  of  the  pericardium 
hv  blcKxl,  and  attende<l  hv  severe  siifTering,  in  which  a  suec^essful  issue  fol- 
lowed j>hlehotomy.  The  patient'^  condition  improved,  the  profound  sense 
of  guifoeation  (linnniBbed  as  the  escape  of  blood  progress(Hl  to  the  esti- 
mated amount  of  two  pounds.  Should  bleeding  fail  to  afford  relief,  and 
evidrnees  of  increasing  escape  obtain,  the  removal  of  the  compressing 
fluid  by  lapping  nr  incision  of  the  pericardium  under  local  anaesthesia  is 
practiciMl,  folb>\vi"d  possibly  in  the  latter  instance  by  repair  of  the  wound 
itself  (\n\^i}  1301),  If  blood  escape  from  the  pericardial  wound  the  latter 
should  not  Ik*  tauipmied,  since  not  oidy  is  the  circulation  depleted  by  the 
flow,  but  also  tile  clanger  of  compression  of  the  huart  is  diminished  by  it. 

In  tiie  instance  of  ut'cdle  wounds  the  onset  of  the  symptoms  is  less  acute, 
moru  slowly  progressive,  and  not  so  dangerous  as  in  woimds  from  grosser 
agents.  A  simple  puncture  of  the  heart  is  c<:>mparatively  harmless,  but 
wbrii  a  net-die  is  left  with  one  end  fixed  in  the  tlujracie  wall  and  the  other 
pkinted  in  the  pulsating  heart  a  gradual  tearing  of  the  cardiac  muscle  taketi 
place.  Immediate  extraction  is  therefore  indicated.  The  detcM^-tion  of  ihe 
point  of  penetration,  and  of  the  needle  itself  by  means  of  the  X  rays,  cull 
for  explorative  examination  and  removal.  The  needle  should  be  removed 
with  a  slow,  steady  rotary  movement. 

The  Suture  of  Wounds  of  the  Heart,— According  to  //i7/,*  the  human 
heart  has  been  sutured  for  injury  since  1806,  39  times.  Of  this  number, 
20  were  of  (he  left  ventricle,  of  wliich  10  recovered  and  10  died.  Fourteen 
wen'  of  the  right  ventricle,  of  which  10  dit^d  and  4  recovered ;  1  each  of  the 
right  and  left  auricle,  both  died.  In  3  instances  the  seat  of  injury  is  not 
staled,  all  died.  In  7  instances  death  occurred  in  from  5  to  23  days  from 
complications.  It  appears  from  these  statements  that  wounds  of  tlie  left 
are  more  frefpicnt  than  of  the  right;  whicli  is  not  at  all  strange.  It  also 
seisms  that  wounds  of  the  right  are  inueh  more  fatal  than  of  tlie  left  ven- 
tricle.  Hill  remarks  that  ID  per  cent  of  perforating  wounds  are  promptly 
fatal  Auricular  wounds  are  more  fatal  than  the  ventricular.  Wound** 
received  during  diastole  are  le^^s  dangerous  than  during  systole.  The  per- 
pi'jidicular  are  more  dangerous  than  the  oblique  variety,  and  those  of  the 
right  ventricle  bleed  more  freely  than  those  of  the  left.  A  needle  puncture 
of  a  ventricle  rarely  causes  haemorrhage,  hut  a  similar  injury  of  an  auricle 
is  liable  to  cause  excessive  bleeding  during  diastole. 

At  the  present  lime  there  ap|>ears  to  l>e  no  doubt,  when  practicable,  that 
prompt  exploration  should  be  exercised  to  determine  the  condition  of  the 


^  Medical  Rword,  J^Jovember  29, 1902. 
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pericardium  and  heart  in  ease  of  injury.  If  the  patient  be  conscious, 
chloroform  should  be  given;  probing  the  wound  should  not  be  attempted. 
Gibbon  *  regards  the  prompt  formation  of  an  ample  osteoplastic  flap  with 
the  base  at  the  sternum  or  the  reverse  as  better  practice  than  repeated 
resections,  for  the  purpose  of  free  exposure  of  the  organ. 

The  following  conclusions  of  Hill  are  timely  and  helpful :  "  Steady  the 
heart  before  attempting  to  suture  it,  either  by  carrying  the  hand  under  the 
organ  and  lifting  it  up,  or,  if  the  hole  is  large  enough,  introduce  the  little 
finger,  which  will  serve  the  double  purpose  of  stopping  the  bleeding  and 
facilitating  the  passage  of  the  stitches. 

"  Catgut  sutures  should  be  used,  as  wounds  of  the  heart  heal  in  a 
remarkably  short  time.  The  sutures  should  be  of  the  interrupted  kind, 
introduced  and  tied  during  diastole,  not  involving  the  endocardium.  As 
few  as  possible  should  be  passed,  commensurate  with  safety  against  leakage, 
as  they  cause  a  degeneration  of  the  muscular  fiber  with  its  tendency  to 
dilatation  and  rupture. 

"  In  cleansing  the  pericardium  it  should  be  sponged  out,  and  no  fluid 
poured  into  the  sac. 

"  It  hardly  seems  necessary  to  accentuate  the  fact  of  the  attainment  of 
perfect  cleanliness  in  these  operations  whenever  the  urgency  of  the  case 
does  not  require  instant  intervention. 

"  The  wound  in  the  pericardium  should  be  closed,  and  should  symptoms 
of  compression  arise,  reopen,  and  drain." 

An  apparatus  for  forced  respiration  will  be  in  order,  if  the  pleura  l)e 
perforated  and  collapse  of  lung  follow. 

Eicketts  f  has  added  much  to  the  knowledge  of  this  topic. 

The  thorax  is  opened  in  the  manner  previously  described  (page  1298). 

A  curved  intestinal  needle  is  used  in  the  sewing.  It  is  carried  deeply 
into  the  cardiac  muscle,  entering  and  emerging  on  either  side  of  the  wound 
at  least  four  or  five  millimetres  (one  tenth  and  half  to  two  tenths  of  an 
inch)  from  the  edges,  and  should  never  penetrate  the  endocardium.  It  is 
passed  rapidly  during  diastole,  which  latter  is  perceptibly  lengthened  by 
the  manipulation.  At  a  succeeding  diastole  the  thread  is  drawn  through, 
and  at  another  tied.  Proper  traction  on  the  uncut  first  stitch  facilitates  the 
introduction  of  the  successive  ones  by  steadying  the  heart.  It  is  best  to 
suture  wounds  of  the  heart  in  a  given  case,  and  in  all  instances  when  cir- 
cumstances will  justify  the  practice.  The  coronary  artery  if  wounded 
should  be  tied. 

*  American  Journal  of  Medical  Science,  September,  1904. 
t  N.  Y.  Med.  Jour.,  May  16-23  and  June  20-27,  1903. 
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^^^P          The  eavitv  of  the  bladder  may  l>o  explored  by  catheters,  by  sounds  (Pig.         ^J 

^B          17 •.*(>),  jind  hy  M*areherB  (page  1373);  inspeeted  by  the  cystoscope  (page        ^H 

H             ^j                       1150)    and    throiigli    an    opening    alnive    the    pubis;    it*^        ^^ 

outer  surface  is  examined  by  rwtal  and  alidominal  palpa*             J 

The  catheters  can  Ije  practically  divided  into  the  soft-        ^^| 

rubber,  silk%  gum-elastie,  and  metal  varieties.     The  first        ^H 

h             two  varieties  are  extremely  flexible,  and  are  harmless  in-         ^^ 

.  1 

slrunients  in  the  clumsiest  bands   (Fig.   1482,  a).     It  is             J 

somt*tiines  neecssary   that  a  soft-rubber  catheter  be  pro-        ^^| 

vided  with  a  guide  in  order  to  projierly  direct  it  as  well  as        ^^| 

to   overcome  any  slight   impediment   in   its   course    (Fig,        ^^| 

11m).     The  gum-elastic  and  mctai  instruments  cspci'ially        ^^| 

modified  for  distinct  |iurp*>st'S  will  l>e  c<msidered  later.                 ^H 

The  Care  of  Catheters  and  Sounds. — Sounds  and  metal            1 

eathctcrs  should  Ik^  niainuiiiuHl  in  a  perfectly  smooth  and              ■ 

polisfied  state,  and  so  ]>rotivteil  as  not  to  he  roughened  or             J 

denied.     These,   like   other   instruoK*nts,  should   l>e   tbor-        ^H 

oughly  cleansed   and    sterilised   before   using.      If   iH'fore        ^H 

using  either  be  dipped  into  alcohol  and  the  alcohol  ignited,        ^H 

■ 

sullicient  sterili/ation  is  made  to  meet  the  purpose.     Metal-        ^^ 
lie  iustruitu'rjts  can  be  readily  sterilized  by  passing  them         ^J 

carefully  in  the  Hanie  of  a  Bnna^n  burner.    Sterilized  oily        ^H 

substances  arc  good  lubricants  for  the  mt'lal  instruments,        ^H 

and  castor  oil  and  fluid  alholeue  are  the  Viest  examples  of         ^H 

tiiese  sidistances.     But  soft-nd>ber  instruments  are  rapidly         ^H 

drtoriorated  by  oleaginous  substances.     Wlute  and  Martin         ^H 

reeonnnend  the  following  lubricant  for  rubbtir  instruments        ^H 

—in  fact  it  may  Ix'  used  for  all :                                                      ^W 

( 

' 

If    lioroglycende. ,>ii  j ;                   ^^| 

^1 

M,  Aipne  destil f  5ix.                    ^^| 

I   L 

J     V    Jf        However,  tlic  ajri'nts  emiiloyed  for  this  purpose  are  bemg         ^H 

^1                       ^"^         roiistantly   modified   for  sjHU'ial    reasons.      RuliWr  int^tru-         ^H 

^1               ^^*^*  ''^^^*         ments  arc  not  only  purifird  but  benefited  by  boiling,  while         ^H 

^^^  i»,  Keyt'^'i*  rathe-    textile  ineitr^ments,  prnteeted  by  varnish,  soon  blister  and         ^H 
^^H        Oti8V**1^nthe-    <^"^"*'^  ^'**^"'  ^^^  cflTects  of  heat.     SiK'cial  apparatus  for  stor-        ^H 

^^^H       teripiidi',          ilization  of  all  varieties  of  urethral  inslruiiienU  can  l>e  pro-        ^H 

^^^^^^                                                                       ^H 
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cured  in  tlie  supply  stores  of  large  cities.    Only  suitably  sterilized  instru- 
ments should  be  introduced  into  the  urethra  and  bladder,  and  the  same 


Fig.  1478.- 


-The  introduction  of  catheter,  first  step, 
abdomen. 


Instrument  parallel  with 


precautions  should  characterize  their  use  as  are  practiced  in  general  opera- 
tive procedures.  The  meatus  should  be  wiped  off  with  aseptic  cotton  satu- 
rated with  a  sterilized  fluid  before  a  sound  or  other  instrument  is  intro- 
duced. The  urethra  and  meatus  can  be  thoroughly  sterilized  by  irrigation 
with  a  permanganate  solution  of  1  to  5,000.  Washing  out  the  bladder  is 
practiced  by  some  surgeons,  after  the  introduction  into  it  of  an  instrument. 
The  Introduction  of  a  Catheter  or  Sound  into  the  Bladder. — Select  an 
instrument  of  a  suitable  curve  and  size;  place  the  patient  on  the  back,  with 


Fir,.  1470. — The  introduction  of  catheter,  second  step. 

the  sliouldcrs  soniewliat  raised  and  the  thighs  slightly  flexed  on  the  abdo- 
men, and  rotated  outward  to  relax  the  abdominal  muscles;  warm  and  smear 
the  instrument  with  a  properly  sterilized  substance;  stand  on  the  left  side 
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Fig.  14SU.- 


■-The  iniRMjiietion  of  t^athetfT, 
third  step* 


of  the  patient;  grasp  the  penis  witli  the  middle  and  ring  fingers  of  the 
left  hand   and   raise   it  vcrtieally.     The  catheter  or  sound  is  then  taken 

lightly  between  the  thumh,  index, 
and  middle  fingers  of  tde  right 
hand,  and  introduced  into  the  lue- 
atn><  held  open  bv  the  left  index 
fiii^'er  and  tlninib.  The  instru- 
ment and  penLs  should  now  Ix'  ear* 
ried  elnse  to  the  body  in  the  line  of 
the  groin,  or  over  and  paralkd 
with  abdomen  (Fig.  1478);  the 
^>rmer  is  the  common  nmnner. 
The  penis  is  then  gently  drawn 
over  the  instrument,  which  at  the 
same  time  is  carefully  [Rished,  or 
alluwed  to  enter  l*y  its  own  weight, 
into  the  eaoal  (  Fig.  14711 ).  After 
about  five  inches  of  the  instrun»ent 
have  disappeared,  the  outer  extremity  should  be  carried  toward  the  median 
line  of  the  body  and  elevated  slowly  to  a  vertical  position,  when  its  weight 
will  usually  cause  the  advancing  end  to  pans  bejieath  the  puljet?,  after  which 
the  upper  extremity  is  dej^rcfc^sed  between  the  thighs,  causing  the  point  to 
enter  the  bladder  (Fig.  148U). 

Thf  Commt'nL^. — In  passing  a 
cat  bet  cr  with  a  stylet,  hold  the  lat- 
ter firmly  in  place,  or  the  end  may 
oseape  through  the  eye  of  the  cath- 
eter and  hicerate  the  urethra.  Not 
irrfn'tpieutly  the  ad  valuing  end,  as 
it  passes  Ix'oealh  the  arch  of  the 
pulses,  will  bitch  ujion  the  trian- 
gnhir  ligament.  This  can  be  obvi- 
ali'd  by  raising  the  point  of  the  in- 
struujent  at  this  situation  by  the 
finger  pressH?d  firmly  agaird  the 
median  line  of  the  periniinini,  ae- 
eonipanied  by  upM*ar<!  traction  on 
the  instrument  as  the  [Rjint  is  k'ing 
ailvanced  (Fig.  1481);  in  a  word, 
causing  the  instrument  to  hug  the 
roof  instead  of  the  floor  of  the 
canal.  The  beginner  is  apt  to  carry 
the  liandle  of  the  instrument  be- 
tween the  thighs  too  soon,  causing 
the  tx»ak  to  be  reversed  in  front  of 
the  puhes.  Under  no  consideration  must  violence  he  employed  in  intro- 
ducing a  catheter,  ars  uon  vis  being  an  almost  traditional  axiom  in  this 
^connection.    The  surgeon  should  always  follow  the  advancing  end  of  the 


Fio.  1481, — ^The  introductHiii  ol  eaiheler,dis- 
enijapiiir  end  of  instmruent  from  trian- 
^lar  ligaTneut. 
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a.  (  otiinil  st»fl*rulil>iT  iutht'ters,  one  with  stylft.  f>.  Coniral  t^iriin4iu*tic  eutheters,  one 
with  stylet,  r.  Flexible  sini^le-  and  iloiihli^ellMiwed  ratheten*.  d,  Olive-iwinted 
flexible  cHtheters.  e,  Poitifcecl  soft-nibb<*r  ruthetpr.  /.  Holt\^  seif-retaiiiinjz  Cftthe- 
tor,  g.  JiK'obs's  self-retaining  catheter  for  bhidiier  drainage.  A,  Small  glnss 
^yrin^re.  t.  Ordiniir>'  tmd  iirostalie  silver  catheters.  /.  Tunneknl  catheter  and 
whalebone  p^iiidc.  A'.  Tunneled  sound  xifid  whaleWie  piiide,  /.  Wiper,  m.  Female 
catheter,  ri.  Tenaculum  and  bkmt  n^traetor.  «.  (^urveti  probe-  and  sharp- pointed 
biHtcruries.  p.  Scalpels,  q.  Stniiffht  and  curvtHl  tractors  and  cannulic  r.  Ix>ng 
net*dle  and  traction  loDp«.  Forcipressvjre,  scissors,  forceps,  wipers,  small  sponged^ 
sponge  holders,  abimdant  gauze,  sutures,  ligatures. 
80 


'-.'TIbi 
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Fig.  1486. — ^The  introduction  of 
whalebone  guides,  a.  Guide 
bent  upward.  6.  Guide  in  la- 
cuna, c.  Numerous  guides  in 
urethra,  one  passing  stricture. 


The  Uvlcniion  from  Stricture. — If  the  obstruction  Ixi  due  to  stricture, 
and  it  is  pernuable,  catheterism  will  cfTect  ready  relief.  If  it  i)o  impossi- 
ble to  introduce  an  ordinary  catheter,  even 
of  a  small  size,  recourse  must  then  be  had  to 
filiform  bougies  (Fig.  1483)  or  whalebone 
guides  (Figs.  1484  and  1485).  The  patient 
is  placed  in  the  dorsal  position,  and  some- 
times local  anaesthesia  is  employed.  If  gen- 
eral auivsthesia  be  necessary,  it  is  advisable  to 
relieve  a  much-distended  bladder  of  some 
portion  of  the  fluid  by  suprapubic  aspira- 
tion (page  111(>)  to 
avoid  the  danger  of 
rupture  during  the 
struggles  of  the  pa- 
tient.    If  one  be  not 

entirely  familiar  with  the  use  of  the  whalebone 
guides  and  the  tunneled  catheter  (Figs.  1485  and 
1487),  neither  local  nor  general  anaesthesia  is 
advisable,  as  then  the  patient's  sensations  can  not 
be  consulted,  and  great  harm  might  arise  from 
their  use. 

The  Introduction  of  Whalebone  Ouides. — 
After  cleansing  the  meatus  and  glans  (page  1303), 
the  urethra  is  forcibly  filled  with  sterilized  oil 
by  means  of  a  syringe  (Fig.  1482,  h),  and  the  end 
of  the  penis  grasped  to  re»tain  the  fluid,  leaving 
sufficient  room  at  the  meatus  for  the  introduction 
of  the  whalebone  guide.  A  guide  is  carefully  intro- 
duced, and  if  its  point  becomes  engaged  in  a 
lacuna  (Fig.  1486,  h),  it  is  withdrawn  a  little  and 
again  carried  onward  with  a  rotary  motion.  If  it 
enter  a  false  passage,  or  is  arrested  by  a  stricture 
it  is  allowed  to  remain  there,  while  another  guide 
is  passed  by  its  side,  and  so  on  until  four  or  six, 
or  even  more,  are  contained  in  the  canal  (c),  some 
of  which  have  the  spiral  and  others  the  straight  or 
i  I  elbowed  end  foremost.     Each  one  is  then  taken 

I  s<»parately  and  pressed  onward,  with  or  without 

H  the  rotatory  motion,  always  remembering  to  use  no 

fl^  forcts  i'he  the  small  points  may  pierce  the  mucous 

flp  membrane  of  the  urethra,  or  enter  and  perforate 

^W  ('()wper\s  ducts.     As  soon  as  all  the  side  openings 

^^A  are  closed  by  the  extremities  of  the  guides,  one 

^H|  guide  will  be  found  to  have  entered  the  stricture 

^^  (r).  and,  with  a  little  coaxing,  will  pass  into  the 

^''';;;.|!.,fl;™a  luKUlIr    '''"^'•'•"'•'  ^'"^'h  i«  ^nown  by  the  painless  ease  witli 
bone  guide.  which  it  can  be  moved  in  and  out.    The  others  are 
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then  withdrawn,  find  the  end  of  tlie  one  remaining  is  passed  through  tlie  eya 
of  a  tunnek'd  sound  ( Fig8,  148*^,  k,  and  1187),  or,  what  in  btHter,  the  tun- 
neled eatheter  (Figs.  1485  and  liS2,j).  The  g^uide  i^erves  to  direct  the  pas- 
sage of  the  instrument  into  the  Madder,  whieh  nhoidd  !n^  done  eautiou^4ly,  ai^ 
the  giiith'^  may  he  eiit  l)y  tlie  eye  of  the  iu^itruincnt,  eau^hig  it  to  doubk^  and 
dtreet  tlie  end  of  the  catiieter  as^truy.     When  the  iriritrunient  is  in  the  bhidder 

urine  flows  freely,  and  the 
lx»ak  can  l)e  turned  from 
Hide  to  side  around  the  long 
axis  of  the  stem.  Aftrr 
the  recjui^ite  amount  of 
urine  is  withdrawn,  a  tun- 
neled sound  of  hjrger  size 
may  he  passed  in  a  similar 
manner  as  the  tunneled 
eatheter,  after  whieh  the 
guide  ean  he  taken  out  and 
an  ordinary  steel  sound  of  proper  size  earel'ully  introdyeed  to  insure  a  ehan- 
nel  of  sutlieient  eapaeity  to  admit  the  ready  entranw  of  an  instrument 
thereafter. 

The  Comments. — A  whalebone  guide  nuiy  bend,  turn  upon  itself  (Fig. 
14Ht>,  ri),  and  iK-eome  arrested.  It  is  important  to  know  tlnit  the  bladder 
shcHild  not  be  entirely  emidied  of  its  eontents,  but  that  only  a  sutheient 
amount  of  nrine  should  be  drawn  to  afford  cornplete  relief  from  all  pain  and 
tension.  If  it  be  completely  enjptied,  its  walls  will  colkpsc^  from  want  of 
sU|jjKjrt,  causing  congestion  of  the  lining,  and  in  all  probability  the  eatheter 
will  be  ri'fpiired  at  one  or  more  succeeding  atlem])ts  at  urination.  But  if  a 
third  or  half  of  the  eontcnts  be  wilbilrawn. 
the  bladder  is  likely  to  ex|jel  its  contents 
properly  when  the  occasion  next  requires.  A 
failure  to  enter  the  bladder  finally  calls  fur 
perineal  section  (page  14H0).  A  iiliforni 
instrument  can  he  fastened  '\n  fdaee  for  the 
purpose  of  dihitation  of  a  stricture  by  har- 
nessing the  instrument  to  the  glaus  by  means 
of  a  soft  silk  thn-ad  carried  around  the 
corona. 

lieientwn  from  Enlarged  Prostate. — In 
retention  from  this  cause  prompt  relief 
should  not  be  limitt^d  by  palliative  [iroerasti- 
nation.  In  the  majority  of  instanct^  the 
invaginated  (Fig.  172ti)  single-  or  double- 
elbowed  flexible  catheter  (Fig.  1482,  c)  can 
Ix*  quite  readily  passed ;  failing  with  this,  the 

introduction  of  the  soft-rubbur  inslrument,  with  the  ordinary  stylet 
(Fig,  148*3,  (i)  to  maintain  the  needed  form  and  rigidity,  can  be  tried 
at  different  curves.  The  silver  prostate  catheters  (Fig.  148*3,  t)  and 
the  malleable  one  of  bloi-k  tin  ean  be  employed,  but  always  with  infinite 


Fio.  1489. — The  temporary  fa*- 
U-niii^  ill  place  of  a  Bexible 
ciitheter. 
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can:*,  Tlio  form  of  the  latter  can  be  easily  changed  hy  heading  to  mo<?t  Xhv 
denuincls  of  a  devious  entrance  to  the  bladder,  and  has  repeatedly  l)een  used 
by  Hie  writer  with  gratifying  resnlts.  However,  its  liability  to  bend  and 
break  when  useil  with  nowise  manipnlative  foree  should  be  reeognized  and 
lier(le<!.  In  rare  instances  the  whalelyone  guide  and  long  curved  tunneled 
catheter  may  solve  the  difllculty,  but  the  danger  from  their  immoderate  use 
is  not  to  be  underestimated.  The  too  pointed  extremity  and  improper 
curve  of  the  latter  unfit  it  for  common  use.  The  length  of  time  employed 
in  thette  manipulations  should  be  limited  to  ten  or  fifteen  rninutes,  and  the 
vigor  of  the  eifbrt  should  1h?  of  a  conservative  character.  At  the  best,  some 
blwding  will  foUow  in  many  instances,  regard b^ss  of  the  instrument  em- 
ployed.    If  entrance  to  the  bladder  be  gained  only  after  considerable  ditfi- 


ij 


Fig.  149U> — The  fiu*U'iiitig  nf  a  rathel^r  in  place,  Ditters  nu»thod.  ft.  Ailhi  ivt  pl/iijt<*r 
I'olhir.  h.  Retention  plii-sier  holdinj^  pin.  c.  Strip  binding  others  in  position. 
(f.  Slit  for  partHaj^o  of  catheters, 

cuUy,  the  catheter  shoubi  lie  fastened  in  place  by  one  of  several  methods 
(Fig-  14«9)  and  permitted  to  remain  for  a  time,  and,  if  withdrawn,  he 
t|Utckfy  followed  by  a  tIrxiMe  one,  which  is  permitted  to  remain  at  least  for 
forty-eight  hours  undisturln'd.  Continuous  cathelerism  can  1m;  practiced 
for  two  or  three  weeks  if  frefprent  cleansing  of  the  urethra  and  the  catheter 
he  employed  (Fig,  141*0).  The  tape  hohling  the  instrument  in  place  may 
lie  pinned  to  n  bandage  pnssed  aronnd  the  body.  If  the  surgCMrm  fail  to 
enter  tlie  bladder,  he  should  then  resort  to  suprapubic  aspiration,  or  punc- 
ture, or  to  perineal  section. 

Puncturing  of  the  Bladder — Puncturing  the  bladder  is  done  to  relieve 
the  organ  fr<»ni  overdistention.  The  puncture  can  be  made  either  above  or 
below  the  pubes,  and  through  the  rectum.     It  may  be  performed  by  direct 


i:nH 


OPERATIVK  .SlJllGKUr. 


iiititiion  Willi  Ihf  iinliTinry  curvrd  tminr,  ami  liv  tispirution,  ihr  lalttT  \niing 
the  safer  nm]  oWvn  the  mure  Siitisfaetorv  way. 

The  Anatuniiati  Pointis. — Tlie  aiiatomieal  points  are  eunsiJered  under 
Siiprapohic  Liiliotomv  (page  1410). 


tomv 
Suprapubic    Puncture. — "  Siiprafyiiliie   [mnetiire    is    the   ojK.Taiii 


of 


l''[i;.  I  i!M  .— The  npi'Rition  by  i^uprn- 
pubir  inri^itw.  The  [HTthmrjLl  rt^ 
flc'xkiii  stMTi  at  the  upper  angle  of 
the  incision. 


clKiiee/'  siiys  Alexajider.  "  Jii  eases  of  retention  due  to  <^nlar|^ed  [ireistate  in 
which  cathetcnzatton  is  iTnjmsHiblo.  It  may  also  be  advantageously  em- 
jiloved  in  eases  of  retention  due  to  olcl  induration  from  slrietnre,  esix'cialiy 

wlu'o  tlie  latter  \s  of  traiiniutio  origin 
and  associated  with  false  passa*:es,  ami 
in  whieh  catheterization  is  impossible. 
In  sinh  eases  the  choice  mnst  h}  made 
between  perijii*al  seetif)n  witliuyt  a  jruidc 
and  sii]ira|ud>ie  [nimture  eond>inetl 
wilh  retro^nnde  eathi*terization,  to  lie  al 
or)ee  ft>l lowed  hy  perineal  section." 

The  Opera  I  ion  btf  Direct  Inr'taion 
\  Stt fftn p itb ic  Ct/iitofo hi // ) . — As  A  lexan- 
dcr  Indy  says,  **  The  opiTation  may  he 
I KT formed  under  hx^al  e*K'ain  ansrsthes^ia 
in  cases  where  a  general  ana?sthetie  h 
jnmlvisahle.  The  pubiK  is  shaved  aiul 
tlu'  skin  scrnhbed  and  djsinfeeled.  An 
incision  ahont  an  inch  and  a  half  long  h 
loadc  in  I  he  middle  line,  beginning  at 
ihe  syutfiliysis  pnbis  (Fig.  UlU).  The 
skin  and  fascia'  an*  diviiicHl  down  to  the 
linea  alba.  The  rectus  muscles  are  carefully  separated  and  held  ajiart  hy 
small  retractors*  If  the  bladder  he  disteudeih  the  prevesical  fascia  antl  fat 
will  a|>pear  at  the  bottom  of  the  wountl.  They  are  divided  and  drawn  to  the 
upi)er  part  of  the  wound,  and  a  round,  sharp  bistonry  is  then  ]>hiMged  into 
the  bladder  at  the  lowest  part  of  the  anterior  wall,  and  an  iruision  large 
enongh  to  admit  a  2^  V,  catheter  is  made  as  the  knife  is  withdrawn.  The 
catheter  is  then  introdnced  and  iixed  in  plaix*,  and  the  wonnd  closed  up  to 
the  catheter/' 

The  Oprraiion  hij  Aspiration, — The  contents  of  the  blarlder  can  hi*  re- 
moved by  aspiration  by  introdnting  the  aspirating  m^cdle  into  the  organ 
iilmve  the  puh4»g  at  the  point  iudicatc^d  for  the  passage  of  a  trocar  (Fig. 
1492)*  This,  however,  is  a  temporary  nieasnre  only.  The  same  can  be 
said  of  tap{iing  jht  rectum.  These  exixnlients  are  important,  as  they 
enable  the  snrgcon  to  gain  time  for  the  perlV»rmance  of  external  }jcrineal 
urethrotomy  or  otherwise  to  afford  relief.  If  aspiration  be  practiced  with 
aseptic  precautions,  it  may  be  |>erfornied  two  or  three  times  daily  for  quite 
as  many  weeks  in  cases  not  afflicted  with  pronounced  cystitis  with  no  unfa- 
vorable ontcome.  The  suction  force  should  be  continued  dnring  the  w^ith- 
drawal  of  the  needle  to  prevent  urine  from  infecting  the  line  of  puncture  at 
that  time. 

The  Operation  with  a  Trocar, — After  thorough  prei)aration,  as  in  the 
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preceding  instances,  place  the  patient  on  the  back;  outline  the  distended 
bladder  by  percussion;  explore  the  tumor  with  a  hypodermic  needle  if  a 
doubt  exists  as  to  its  nature  (Fig.  1492).  Select  a  small  straight  or 
curved  trocar,  the  latter  being  the  better;  make  the  skin  tense  at  a  point 
about  an  inch  above  the  pubis,  and  push  the  trocar  through  the  median 
line  with  its  convexity  upward.  An  initiatory  incision  through  the  skin  is 
often  made  with  a  sharp  knife,  which  permits  the  easier  entrance  of  the 
trocar.  A  preliminary  injection  of  cocain  may  relieve  the  patient  of  the 
pain  caused  by  the  introduction  of  the  trocar. 

Puncture  under  the  Pubes. — If  the  bladder  be  small  and  shrunken 
behind  the  pubes,  or  the  prostate  be  too  large  to  admit  of  the  rectal  punc- 
ture, the  penis  can  be  pulled  downward,  and  a  small,  curved  trocar,  with  the 
concavity  upward,  passed  just  beneath  the  arch  of  the  pubis  into  the  viscus. 

Puncture  through  the  Rectum. — In  puncturing  by  this  route  it  is  im- 
portant to  empty  the  lower  bowel  and  thoroughly  cleanse  the  rectum;  place 
the  patient  in  the  lithotomy  position,  and  introduce  the  left  index  finger 


Fuj.  1492. — Suprapubic  puncture  of  the  bladder  with  trocar,  the  fingers  indicating  seat 
of  puncture.     Eye  of  cannula  is  indicated. 

into  ilie  rectum;  locate  the  vesiculae  seminales  and  base  of  the  prostate; 
\)huv  the  end  of  the  finger  between  the  former,  allowing  it  to  rest  upon  the 
base  of  the  prostate;  carry  along  the  palmar  surface  of  the  finger  a  curved 
trocar,  and  push  into  the  bladder  just  above  the  base  of  the  prostate;  with- 
draw the  trocar,  leaving  the  cannula  in  place,  tying  it  in  position,  or  substi- 
tutin<r  a  soft  catheter  passed  through  the  cannula  before  removal. 

The  almost  universal  practice  of  employing  aspiration,  and  the  superior- 
ity of  this  method  over  that  of  the  trocar,  has  quite  consigned  the  latter, 
aloii;:  witli  rectal  puncture,  to  an  honorable  remembrance  only. 

Thr  Heninrl's. — Puncture  of  the  bladder  is  performed  to  relieve  the 
organ  from  ovenlistention  when  for  any  reason  external  perineal  urethrot- 
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omv  is  irapossilile  or  not  initiiediately  dL-sirablo.  Pimcture  above  the  piibos? 
is  devoid  of  aperativT  danger  unless  a  nii:itako  is  madt^  in  the  diagnosis. 
The  escape  of  urine  f>hould  Ih^  regylate<l  the  same  m  in  eatheterisnu  when 
praetieahk^  and  for  a  sirnihir  (page  1113)  rear^on.  Sometimes  the  relief 
of  overdistention  will  permit  hiter  the  introduction  of  a  catheter  through 
tlie  proper  elm  one!. 

Rupture  of  the  Bladder.— Rupture  of  ilie  hladdiT  may  he  either  extra- 
peritoneal (15  per  eent )  or  intraperitoneal  {85  |>er  eent),  Kuptnre  oeeur?? 
most  frequently  at  the  posterior  surface,  the  urine  escaping  into  the  peri- 
toneal eavitv  causing  ptTitonitis.  When  the  rupture  occurs  anteriorly  the 
urine  infiltrates  the  tissues  of  the  walls  of  the  abdomen  and  pt»rinfeuni, 
causing  extensive  cellulitis  and  ditluse  sufipuration.  The  history  of  injury, 
ihe  presence  of  bloody  urine,  and  the  faihire  to  recover  by  calheteri^m  a 
definite  amount  of  injected  sterile  fluid  are  among  the  decisive  symptoms 
of  rupture. 

//  the  ruplure  be  intnrprnfofiral,  the  ahdomen  should  bo  opened  in  the 
median  line  upward  from  the  putjcs  six  or  eight  inches,  the  intestines  held 
aside  with  sterile  pads,  and  the  vesical  ofiening  sought  for.  When  founil, 
it  can  he  satisfactorily  closed  hy  either  Cushing's  (Fig.  910),  Hrtlste<l's 
(Fig,  r*l!>),  or  ttie  t'zerny-Lendiert  (Fig.  iU5)  suture  in  the  same  manner 
as  for  intestinal  wonnds.  Purse-string  sutMrcs  are  emfdoyed  (Fig.  KHT), 
The  blood  clots  and  urine  are  then  carefully  removed  from  the  jx^ritoneal 
cavity  by  sponging  and  irrigation  with  hot  nornml  saline  solution.  A  mod- 
erate distention  of  the  bladder  with  aseptic  fluid  will  test  the  integrity  of 
the  sewing.  If  the  opening  lie  not  diselos(*d  hy  ins[ieetion  tfirough  4 he 
abdominal  incision,  the  leakage  following  the  injection  into  tlie  bladder  of 
a  moderate  amount  of  saline  or  of  Thiersch's  fluid  will  reveal  the  site  of 
ru]*ture.  Careful  cleansing  and  drainage,  etc.,  attended  with  continuous 
calheterism  for  several  days,  and  cnnhnenu-nt  in  bed,  are  demaniled.  If 
the  wound  he  large,  irregular,  and  lacerated,  the  line  of  sewing  is  less 
secure,  and  the  demand  for  drainage  is  the  more  positive  and  jjrolonged, 

//  ike  Rupture  he  ExlrapenttinfaL — The  presence  of  an  extraperitoneal 
rupture  may  he  told  by  the  area  of  abdominal  extravasation  Iwjfore  opera- 
tion, or  1m'  determined  only  after  the  {(erformantt*  of  laparolomy.  The 
seat  of  rupture  is  established  through  a  suprapubic  approach  to  the 
bladder,  and  further  exposed  by  profX'rly  directed  external  ineisicms.  The 
opening  is  closed  as  before,  and  the  wound  thoroughly  drained  witli  gauze. 
The  sewing  in  cases  of  extravasation  from  rupture  is  comparatively  inse- 
cure  on  account  of  the  almmee  of  the  scro?^a  and  the  ]*resenee  of  esta!)lished 
infection.  The  abdominal  wound  is  closed  up  to  the  point  of  leaving 
ample  room  for  the  esea|w  from  the  prevesical  spact}  of  drainage  agents  juat 
above  the  pubis. 

The  Remarks.~Thp  iotrodnetion  into  the  rectum  of  the  fmger,  followed 
by  pressure  upward  against  the  base  of  the  bladder  during  injection  of  the 
test  fluid,  will  enable  the  surgeon  to  estimate  correctly  the  degree  of  vesical 
distention  attending  the  act.  The  rupture  is  usually  located  posteriorly 
midw^ay  IxHween  tiie  summit  and  ba&e  of  the  organ.  If  the  rupture  l>e  low 
down,  the  use  of  the  inflated  rectal  bag  will  bring  the  parts  under  better 
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command.  Diviision  uf  the  puriolal  fieritonaHmi  at  either  Biile  of  the  lilatl- 
der  (MacCnnnae)  may  he  needed  to  effect  the  proper  exposure.  Mad 'or- 
mac  advises  eatheterisiu  at  suitable  intervals  witli  a  soft-rubber  instrument 
in  lien  of  the  continuous  plan  of  treatment.  Tlie  injection  of  air  or  hydro- 
gen ^a.^  into  the  bladder  for  diagnostic  purposes  is  practiced  much  less  ilian 
that  of  water.  In  othur  respuels  there  is  eoir^parativLdy  little  to  express  in 
favor  of  their  use.  If  the  rupture  be  small  and  inflammation  around  it 
have  already  taken  place,  the  fiuid  may  not  esca|K'  into  the  [HTitoneal  cavity 
at  first,  HKpjiring  repeated  and  often  large  injections  for  the  purpose.  Free 
mauipulation  of  the  bladder  through  the  rectum  with  the  finder,  or  pres- 
sure upon  it  by  a  distiiided  Barnes  dihitor,  may  develop  the  })resenee  of 
rupture.  The  writer  once  met  with  a  case  with  limited  extravasation  »?o 
incased  by  adhesions  tiehind  the  bladder  that  when  distended  it  resembled 
the  outlines  of  an  uninjured  organ.  The  oiR>ning  was  stnalL  and  no  doubt 
the  end  of  the  eatheter  conveying  the  lluitl  [lassed  into  it.  If  one  be  satis- 
fied that  no  infection  remains  in  the  peritoneal  cavity  the  abdominal  wound 
may  be  closed  at  once;  if  otherwise,  suitable  drainage  should  be  provided. 
If  the  rupture  Ix'  near  the  ha.se,  the  need  of  tlie  freipient  and  possibly  con- 
tinual use  f»f  the  cathetiT  for  a  few  days  is  ettiphasi^ed.  In  prevesical  rup- 
ture free  drainage  of  the  bladder  and  of  the  infiUralf'd  tissues  should  he 
had.  Continuous  drainage  of  the  bladder  liy  a  catheter  sbould  he  suix-r- 
seded  by  suprapubic  siphon  drainage  (page  1*V^1  et  seq.),  or  drainage  by  a 
perineal  cystotouiy  in  case  of  doubtful  efficiency  or  the  occurrence^  of  com- 
plicatiug  objeetions. 

Thf  Re.<fitis, — If  the  operation  bo  done  promptly,  and  the  urine  be  ster- 
ile, the  prognosis  is  good.  If  the  case  be  delayed,  or  the  urine  be  infective, 
the  prognosis  is  corresprmdiugly  had. 

The  cleatli  rate  from  intraperitoneal  rupture  with  operation  is  about  Hi 
per  cent,  in  the  extraperitoneal  about  38  jkt  cent.  During  the  last  fifteen 
years  the  death  rate  has  been  reduced  fully  50  |H?r  cent. 

Cystotomy. — Cystotomy  consists  in  opening  the  bladder  through  the 
perinaniiu  usually,  or  above  the  puljcs.  These  operations  are  ralb^l  resjH^c- 
tively  iKTineal  cystotomy  and  .Miprapul>ic  cystulomy.  It  is  praetic<'d  not 
infrequently  for  the  relief  of  obstruction  due  to  enlarged  prostate,  for  invet- 
erate cystitis,  and  to  afford  digital  examination  and  ocular  inspc^etion  of  the 
cavity  of  the  bladder,  and  for  the  n-nioval  of  uiorbid  formations. 

Peruiettl  Ctfsfotomy. — Perineal  cystotomy  consists  in  opt^ning  into  the 
bladder  through  the  median  Vuk*  of  the  perimeum,  as  in  the  median  opera- 
tion for  stone  (page  141'^). 

Thf*  finaiftminiJ  pftiiffs  are  noteil  under  Lithotomy  {page  1401). 

Thr  Operatum. —  IMace  the  patient  on  the  haek,  evacuate  the  rectum,  in- 
troduce a  grooved  stafl  inio  the  bladder,  and  with  a  sharp  knife  rriakc*  an 
incision  in  the  median  line  about  two  inches  in  length,  terminating  about 
half  an  inch  in  front  of  the  anus:  by  repeated  and  successively  shortened 
applications  of  the  knife — carefully  avoiding  the  bull) — the  statT  is  reached, 
and  the  membranous  urethra  o[)ened  backward  to  the  apex  of  the  prostate. 
Introduce  a  small  prolw  into  the  bladder  by  way  of  the  groove  in  the  staff, 
withdraw  the  staff  cautiously^  carefully  introduce  the  index  finger  into  the 
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blatlder  along  the  probe  as  a  guide,  and  distiinl  the  neck  of  the  bladder 
SDlhcieiitly  to  caut^t*  the  urine  lo  esesi[>i^  as  fjiKt  as  il  fluvv?^  into  the  Ijlmhler, 
The  jinwtatie  structure  must  be  well  dilatctl,  else  it  will  mani  return  to  it^ 
normal  condition  find  require  a  re|>L»tition  of  the  dilating  jiroeefts.  The 
prostate  may  he  incised  on  either  one  ur  both  sides,  as  in  lateral  and  bilat- 
eral lithotomy,  to  maintain  the  patency  of  the  opening  for  any  length  of 
time.  Cystotomy  is  now  (piife  friMjuently  perfornH'd  a**  an  nltimate  cx|k.*- 
dient  in  obstinate  cystitis  in  hotli  sexes.  In  tin?  fi'tnale  the  incision  is  uiadc* 
into  the  bladder  through  the  vagina. 

Suprapubic  Ct/slotomif, — The  bladder  is  o|x*ned  above  tlie  puhig  by  a 
transverse  (Fig.  1101)  or  vertical  incision  (usually  the  latter)  for  various 
purposes,  jiut.ibly  for  removal  of  stone  ami  prostatectomy  tf»age  1333*). 

The  Ri'stiiti^, — The  operation  of  cystotomy  alone  implies  but  little  dan- 
ger to  the  patient.  However,  when  done  in  the  presence  of  disease  of  the 
bladder  or  kidneys,  the  final  outlook  is  nmeh  less  promising,  and  can  Ix;  well 
judged  by  the  results  in  ojieration  for  these  conditions  respectively. 

Cystotomy  for  Tumors. — Tumors  can  lie  removed  from  the  bladder  by 
the  |>erineal  or  ihc  suprapubic  route.  The  perineal  route  is  tlie  l^etler  one 
when  the  growth  is  near  to  the  vesical  oritiw,  especially  if  the  perinaeum  be 
not  deeji  Jiud  comfilicatcd  by  enlarged  prostate.  Even  in  such  cases  as 
these  the  ad\antage  gained  by  dependent  drainage  can  not  Imj  underesti- 
inated»  since  it  lessens  the  death  rate,  promotes  the  comfort,  and  contributt^s 
lu  tlie  recovery  of  the  patient.  After  cystotomy  is  performed  and  the  neek 
of  the  bladder  is  dihitcd,  forceps  with  st^rrated  blades  and  distinctive  curves 
(Fig.  14!)o,  f',  /,  k\  /)  are  introduced  into  the  bladder,  opened*  the  tumor 
seized  and  twisted  away— uot  pulled,  as  forcible  traction  is  highly  objee- 
tionable.  HeiKmted  applications  of  the  forceps,  directed  by  the  linger  in  the 
bladder,  arc  made  until  the  tumor  is  finally  removed.  Unusual  bk^Hling  is 
eontrolle<i  by  hot-water  irrigation,  direct  pressure,  etc.  Suital>le  draJnagia 
of  the  Idaddcr  ( l*1g.  141>4)  sliould  folbnv  the  operatitm  for  some  davs»  after 
which  tlie  urine  is  permitted  to  resume  the  natural  channel.  (Joulctf,  (Viis- 
fiwrt\  and  others  have  removed  polypoid  growths  through  the  ureliira  by 
means  of  a  lilholrite. 

The  Comments. — Suprapubic  pressure  to  secure  control  of  the  tumor 
nuiy  cause  the  forceps  to  seize  the  bbnblcr  walls  with  obvious  outcome. 
Polypoid  growths  of  all  kinds  can  thus  proiu|)tly  be  removed,  but  seHftilu 
ones  of  extensive  gi'owth  an*  not  amenable  to  this  treatment 

The  supra fmhic  route  for  the  removal  of  vesical  tumors  afronls  the 
fippnrt unity  of  good  observation,  intelligent  manipulation,  and  scientific 
techniiiue.  The  anatomical  points  are  statt*d  under  tSuprapubic  Lithotniny 
(page  1197). 

The  Opemtion. — After  thorough  cleansing  of  the  aMominal  wall,  peri- 
na^tuiJ,  nmcous  and  cutaneous  surfaces  of  the  genitals,  and  of  the  bladder 
and  rectum,  place  the  patient  on  tlie  hack  with  the  hips  and  shouhlers  raised 
to  relax  the  abdominal  wall ;  introduce  the  n*e'tal  bag  (Figs.  1612,  KUS,  and 
Hil4)  abijve  the  s]»hincters.  and  distend  it  with  six  or  eight  ounces  of  tluid  : 
inject  into  the  bladder  eight  or  ten  ounecs  in  the  adult,  and  in  the  ehihl 
nlMUit  half  of  this  amount;  make  an  incision  from  the  pubis  upward  in  the 
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Flu.  I 


i|>luyi'<]  in  cysUitorny  and  Irpntniont  i>f  tmimrH  ol  tin*  hladilrr 


Scalpels.  6,  BisUitirifa,  e.  Forci pressure,  d,  Teale'«  Korjrel  nrid  Hrowri*ji  |^roovc»d 
rathetor  dirrrtor  f<>r  primftr>*  inrision*  r.  I^ng  fort'ops.  /,  (Imovr^  staflFs.  r/. 
l*tMihU^curr*Tit  ratliohT.  /i.  Ijihi^  »il\'rr  pn»l»^  f .  ;,  A\  rhiitiips<Hi'8  tuiimr  !un*ef»!*. 
/.  Wyeth's  fcirrfps.  m,  n,  Lonx.  Htnii|!;ht,  blunt-poinU'd,  tiiid  mirvtMl  liliiijt-  tind 
8har7>-pointr*iJ  floissors,  r>.  Safety  pin  and  perim^al  dmiim^jc*  tiahr.  /».  Aasfirt^il 
niH*<llr9i,  A  O'lrndi*  wilxHT  eHlh«*tr»r»  Hlxiwrxl  and  Mtnii^lii  riibhor  rathct^rs,  iM'fKij'H, 
roniw'ur,  hltiiil  und  hookfd  pefrnrtors,  jsporj^i*  holders,  tritanihimi  wiperB,  liKatijn*i«, 
trat'tion  loops^  lunl  tampons  shcjuld  In*  iii  k-iiid. 


I'siUi 


OPKIIATIVE  SURGERY. 


HHilUin  liiii'  Ihn^'  nr  four  ini-hcs  in  lengtli;  sL'jMrate  the  tissues  in  the 
iHi'iiifin  lirjr',  ^'Mii^'  !lir<Mixli  thr  fasoiii  thai  Ixninilf^  Hie  prfvesieul  space  in 
fjoiil*  I'XjHwin^  I  Ik*  prcvrHicul  fat;  |j«h8  l!ie  iin^^T  bcfjind  the  pubis,  hook  up 
mihI  tiraw  y|iw(ii'<l  t\\v  proveniL-al  fat  alon|(  with  the  peritomeum,  thus  expos- 
ir)f/  ihc  htii<hliT;  dniw  npjirt  Ma^  htinlrrs  of  the  wound  with  retractors  or 
IriN'linit  p^uliinw;  Niiu-ar  thr  wi»iiikI  with  iotlufonnizt'd  vaj^uline  to  prevent 
liilVi'liim:  iiiiriHiiiet'  at  vnvh  nide  nf  the  median  line  of  tlie  bladder,  through 
Ihr  irmm-uliir  coal  in  frord,  a  traelion  suture;  thrust  throu^li  the  bladder  in 

I  hi'  uieihiin  line*  luilf  nil  ineh  lielow  the  upj^'r  border  of  tlie  pubis,  a  bistoury, 
iMkI  vu\  upwind  HUllieu'Utly  to  admit  the  index  fin^n'r;  introduce  traction 
HtilineM  (bi'iui^h  eneh  tuinltT  nf  llu*  wmitid  of  tlie  bliidder,  and  draw  the 
bliidder  ofnii  m  i\w  iixeiMiou  ig  extended  upward,  dupHeating  the  sutures 

I I  nvvA  be,  tu*  usiiujj:  retraclors  instead;  phun*  the  patient  in  Trt*ndelenburg*-s 
pMhition  ( l''»K'.  i^*K  vol.  i)  ami  n'Uiovt*  the  reetal  ha^;  elean&e  the  hladder  by 
irn^Mhon  and  j^ponges,  ami  pnxved  to  in^peti  the  eavity  with  the  electric 
li|iht ;  inei«*e  the  hladder  trausvcfi^ely  if  additional  rocnn  be  needed.  After 
i«iipoiiiiiv  the  itrnwih  i«  rvnioved  by  forceps  (Fig.  1493),  cutting,  cauter}" 
evelnion,  etc.,  an  ihvui?4  to  \n^i  suit  the  demands!  of  the  case. 

7'A<«  lifttutrLs, — Tt^iring  of  the  tisism^  should  bt»  carefully  avoided. 
*rhe  muHcuhir  tiU^rs  should  \k'  8i*jHirati*tl  and  fascia  divided,  not  torn. 
Hh^Hlini:  point.-*  nrv  pi*ouiptly  ^einmni  throughout  the  operation,  and  antici- 
jml^nl  by  clamping  U*fon*  division,  when  feasible.  It  is  wiser  to  carefully 
di\ido  the  prtni^etieal  fasi*ia  after  il  'te  peritoneal  fold  than  to 

U%t  il  a^under^  «^  then  intiUntlion  i:  aiv  t»ncour«^^?d.    In  lieu 

of  (Ih*  tmetion  Miture  a  tenaculum  cam  be  ina^rted  traBSTer^ly  into  the  wall 
of  the  bladih^r  in  the  UHx!ian  line  just  below  the  peritoneal  fold  (Figs. 
t  IWl  and  1  *<n .  ♦•  K  or  at  the  s^^t  of  the  upjHT  limit  of  ifar  prop^^sse*!  incision, 
which  wh  ^  upward  supi^orts  iIk"  wall  of  the  Uadder  and  protecta 

Uh^  (vnt^'v ni  injury  at  the  san>e  titn^^.    The  indskni  into  the  Mad- 

d«tr  ikhoMlvl  W  niaile  away  tnvxk  art^idahlc  Ytts^^b^  and  the  anicoiis  annbraiie 
^^H^^V  dWHUnl.  i«tHerwi?^^  it  nm\  U^  tHJished  off  the  Madder  v«U  and  reioaiii 
HI^Hil.  THe  rtlv^'r  ^^  i^^t  uur\xi\K\^  tt.titil  the  hofifas  #C  the  hitdder  woiuid 
iu>  m^h't  tW  \^a«tr\^l  of  siilk  k't^v^  or  of  forcvf^.  vakos  k  be  door  to  hook 
Ih. 
>** 


t»^' 


I.I.  II  .  •  rwai\(  ami  h^4il  it  white  the  other  ifelnmuair  inBwcfires  are 
IV  U^\kf«  K\t  the  wtMawl  AmM  he  cahsAiIIt  tmitrd  in 

tVm>M»i>»wy  *IWw»  tWt  «  $%lM^  c««ws  twtTirn!  iaeiam  fomr 

.^r  the  yi(f{>»awiKMia 
y^  a  rtfclymhii 
\\i'\  \^  i^  jf^m^  ^  yMA  i  wiii|wi  t»  tite  tmi^  rf  i 
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Infilirat}if(f  tumors  of  tho  wall  of  iIuj  hUuhlvr  iire  n^iKlily  treateil,  uolesa 
thev  iiijplitjdo  the  ba^o  of  the  organ  iiiid  its  iin|HirLaut  associations,  //  ike 
tumor  involve  the  nnisouliir  coat  only,  the  peTilontpum  corresponding  to  the 
growth  is  dissected  off  and  away  from  the  tumor,  the  tumor  removed,  and 
the  niysciilar  wound  closed  witli  tiutures,  without  involvement  of  the  peri- 
toneal cavity.  If  the  peritonji^uni  be  iiivotved,  then  tlie  entire  thickness 
of  the  wall  nmst  Ix^  removed,  which  is  done  best  by  the  use  of  a  elamp  and 
through  and  through  s<^wing  with  ciilgut,  if  the  physical  aspects  of  the 
tumor  will  permit  of  such  a  course.  The  implieution  of  the  ureteral  region 
of  the  bladder  has  a  much  more  serious  aspect,  not  only  on  aceoiait  of  the 
ureters  themselves*  aiul  tlie  netessity  of  disjiosing  of  their  <liseharges,  but 
also  of  the  greater  drtlieulty  of  repair,  and  the  contiguity  of  important 
structures.  However,  the  base  of  the  bladder,  and,  in  fact,  the  entire  organ 
has  bei^n  removed  suecessfully  (]mge  K^^O).  So  far  as  tlie  final  dis[iositiun 
of  the  ureters  is  ttoneerned,  (lado^  according  to  White  and  Martin,  adopts 
the  following  conclusions:  "Leaving  the  ureter  open  in  the  wound  after 
extirpation  of  a  neoplasm  is  extremely  dangerous.  Implantation  into  the 
rectum  is  almost  invariably  fatal  Imfdantatton  into  the  coh>n  (page  105S 
et  neq.)  is  more  successful.  Implantation  into  the*  [larietal  wound  (page 
in(i3)  is  sonu^limes  a  nmtter  of  necessity.  Implantation  into  the  vesical 
cavity  (page  ltJ54)  and  anastomosis  with  the  ureter  of  the  op[>osite  side 
(page  1(KJ5)  are  the  two  operations  which  give  the  greatest  promise  of  a 
definite  ret^very."' 

Aiharraft  summarizes  the  general  treatrrtent  of  malignant  tumors  of  the 
bladder  as  follow^s:  "The  patient  ehould  k^  placed  in  the  Trendelenburg 
IKJsition  and  the  neoplasm  subjected  to  an  examination.  If  tlie  tumor  is 
sessile,  if  no  eidarged  lymph  nodes  are  found,  and  if  the  patient  is  in  good 
Cfjndition,  resection  of  Ihe  liladder  wall  is  inflieated.  l^liis  reseeticni  is 
easily  perforiried  if  the  tumor  is  plaeeil  alnive  the  opening  of  the  un'ters, 
since  it  i»  then  unusually  accessible,  enough  rofmi  \n*\r\g  secured  by  incision 
through  the  attachments  of  tlie  recti  muscles.  When  tlie  tumor  is  placed 
posteriorly  in  a  hIaiUlt  r  wliich  is  naturally  deep  scateil,  or  iibove  the  ureteral 
(U'iHee.  or  iiehind  (he  anterior  wall  of  the  bladder  marked  by  the  pubic 
symphysis,  partial  resection  of  the  symphysis  or  symphysiotomy  may  L)c 
required.  Kesection  of  the  tumor  is  easiest  when  it  iis  situated  u|ion  the 
upper  fK^rtioTi  of  the  liladder  where  the  })eriton!eum  can  1m"  readily  stripped 
back.  After  this  stripping,  the  tumor,  with  a  portion  of  the  Iiealltiy  blad- 
der wall,  is  cut  away  with  scissors  and  the  w^ound  is  sutured.  If  the  tumor 
is  placed  above  tlie  ureters  posteriorly  it  may  he  cireumscrilH^d  by  an  inei* 
sion  through  the  mucous  memhrane  and  resected  from  within  outward,  no 
effort  being  made  to  striji  the  ]>eritonieiiin  first.  If  the  tuuKir  is  placed 
about  the  orifice  of  the  ureter,  the  latter  should  be  eatheterixed,  should 
then  be  exposed  by  cutting  through  the  lateral  wall  of  the  bladder,  and 
should  lie  freed  and  implanted  into  the  healthy  wall  of  the  viscus.  If  this 
ojK'ration  is  impossible,  the  wound  made  through  the  bhulder  wall  for  the 
purpose  of  exposing  the  ureter  should  be  closiMl,  and  the  urine  eseaping 
through  the  ureteral  catheter  should  te  examined  caR^fully.  If  the  urine 
]8  clear,  showing  that  the  kidney  is  not  infected,  the  catheter  should  be 
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willidrawn  ami  tin*  iirctcT  t^hould  be  ligatod,  (JiyuUnJ  Mow  the  Ugatart%  aiul 

?<ui(tjl»lv  iir»filuiite<l  (page  10r>i3  rt  seq.).  Jf  tlu*  ii rim*  ti^t-n pin?  througli  the 
catlR'ttT  i(*  lurbicL  showing  admixture  of  pu^,  the  urettT  iihouid  be  divided 
mid  fix  til  to  ihi."  al»dnnnnttl  wall.  Whatever  ]iro(?i*dun?  is  cniploy<?d  for  the 
pur|»<iH(»  of  giving  more  room,  the  bladder  should  t>e  elot^ed  eoinpletelv,  a  [)er- 
iiNiiient  eatheter  should  U^  introdutt^d,  aud  tlie  prevesical  fe])uc*e  i^houkl  be 
packed  with  iodoform  gauze.  Total  reset/tion  of  the  bladder  is  indicak*il 
oral)'  in  the  ea,se  of  multiple  epithelioniata  which  have  not  yet  extended 
In-yond  the  mu^euhir  wall/' 

AftcT  n^moval  of  the  tuiuor*  arrest  the  liji^morrhage  and  drain  the  blad- 
der tbrouglj  tfje  supni)nd>ie  o|:ieniutr»  through  the  urethra,  or  bv  perineal 
urelbrodimy.  Cbromieixed  eatgut  sutures  earried  down  to  but  not  through 
the  uiueouH  UHHubrane,  and  placed  alHiut  a  ijuarter  of  an  inch  ajmrt,  should 
be  emfiloyed.  m  m  to  hug  cloudy  the  drainage  tubes  (page  KV^2),  ('lose 
(he  abdondual  wound  willi  silkworm-gut  t^iiturei*,  leaving  a  point  at  the 
lower  end  inu"b>.seil,  through  whieh  a  strip  of  gauze  is  pasj^ed  to  drain  tlie 
prevesieal  H[mee.  Tfie  epijnibie  notch  is  a  sure  guide  to  the  median  line 
Ih'Iow,  antl  ran  l»e  hKuted  throu^ih  a  small  inei.-ion  of  the  su|K'rfieial  tissues 
in  all  caf*es. 

Thr.  Ptrrntifions. — "Tlse  jtrevesieal  adipose  tissue  shouhl  Ik*  treated 
kindly  to  (irevent  suppHration,  urinary  infdtration,  ete.  The  author  has 
praetieed  a  free  smearing  of  the  wound  with  iodoformized  vaseline  in  such 
ea^en  with  sjdisfatiiun'  results.  Extended  glandular  enlargement  eontraili- 
dientet*  ^^\(l•nsive  operation  on  the  bhidder  for  n-itioval  of  malignant  disease. 
When  (he  nrine  is  sterile,  the  lihiddor  healtliy,  llie  wound  snuill  and  elosed 
emnplelety,  peruunjent  elosure  of  the  vesical  arul  alnlominal  wounils  with 
eonlinmuiM  eatlu^terism  are  indieated.  If  the  revere*  Ix*  present  drainage 
^hoidd  lie  jjrovided  at  the  seat  of  the  wound.  In  all  instances  eareful  seni- 
1  niy  ^b^nld  Im^  e\<Teised  fo  detect  urinary  infiltration  ami  forestall  its  evil 
I'lTcets, 

77n'  li(*stiltsr-  iiittiiH  reports  h7  ea^^es  of  partial  eysteetoniy  with  IG 
deathn;  10  <vf  complete,  with  I  reeoveriei^;  more  fata!  in  men  than  w^omen 
(fmge  i:*70), 

lif't'tj  *  proposes  a  radical  plan  of  proc^nlure  in  cancer  of  the  bladder  that 
tnnnprehend^  the  renuyval  of  the  infected  lymph  nodes  and  lymphatic  vessels 
the  same  as  in  cancerous  disease  of  otlu*r  parts.  Berg  regards  the  operation 
as  esj»et'tall\  aj>plieable  to  disimse  of  the  posterior  wall  an<i  base  of  the 
blailder. 

The  OprraiiutL — Thorottghly  cleanse  and  shave  the  genital  n^gion  and 
NUnHltHv  ealheterg  into  the  ureters;  make  an  ineision  in  the  median  line 
friun  tht*  [udiis  upward  about  three  inches  in  length:  place  the  patient  in 
the  Trendeleninirg  position  and  pack  olT  the  small  intestine  with  large, 
moiKt»  waru»  ctHn[»n*ss(»s  and  cover  them  with  dry  gauze  pads;  divide  the 
]H«ritonuHim  of  the  jxdvie  BtK>r  s«traight  acmss  in  line  with  (in  female) 
the  vesical  asjHH't  of  the  et^rvix,  or  (in  male^  the  anterior  as|K*ct  of  Donglaii's 
cul-df-inw:  raii*e  the  peritonieum  from  otT  the  floor  of  the  jielvig  to  the  hifur- 

♦  AnntiUi  of  SiirRcry,  vnL  xl,  September.  1904. 
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cation  of  llu*  eoiinnoii  iliac  artery;  recognize  tlie  ureter  and  its  adherent 
perilonanini  made  distinct  by  the  presence  in  the  ureters  of  the  catheters; 
trac^»  the  ureter  downward  to  the  bladder,  carefully  avoiding  any  injury  of 
the  vascular  supply ;  dissect  out  down  to  the  bladder  the  lymph  nodes  and 
vessels  and  the  surrounding  connective  tissue  lying  along  the  course  of  the 
internal  iliac  artery;  control  the  bleeding  caused  by  the  dissection  with 
gauze  packing;  treat  the  opposite  side  in  a  like  manner;  carefully  arrange 
the  gauze  i)acking  so  that  incision  of  the  bladder  will  not  soil  the  wound ; 
open  the  bladder  in  healthy  tissue  above  the  seat  of  the  disease;  wipe  the 
cavity  dry  with  soft  sponges  and  cauterize  the  surface  of  the  growth;  excise 
widely  the  morbid  part,  also  the  ureter  if  diseased,  and  implant  the  severed 
end  into  the  bladder  indei)endently  of  preceding  incisions;  close  the  wound 
caused  by  removal  of  the  growth  with  two  rows  of  sutures,  i.  e.,  continuous 
eati^ut  stitch  for  the  mucous,  and  silk  mattress  stitch  for  the  muscular,  coat; 
drain  the  pelvic  floor  with  gauze  carried  (in  female)  into  the  vagina,  or  (in 
male)  Ix'tween  the  prostate  and  rectum  through  the  periniBum;  close  the 
pelvic  ])eriton»um  over  the  gauze  drainage  agent  and  close  the  abdominal 
wound  without  drainage. 

The  Precautions. — In  the  dissection  avoid  the  uterine  artery  in  the 
female  and  the  seminal  vesicles  in  the  male.  Also  disturb  as  little  as  is 
practical)le  the  connective  tissue  associated  with  the  ureters,  as  from  this 
tissue  the  vascular  supply  of  the  ureters  is  largely  derived.  Always  remove 
the  lymph  nodes,  etc.,  before  opening  the  bladder,  to  obviate  infection. 

The  Remarl-s, — Actual  cautery  or  pure  carbolic  acid  may  be  applied  to 
the  growth  before  removal.  Preparations  for  implantation  of  the  ureter 
ought  always  to  be  at  hand  in  this  operation.  No  tension  should  be  present 
in  either  intra-  or  extraperitoneal  implantation  of  the  ureter. 

Drainage  of  the  Bladder. — The  bladder  may  be  drained  after  operation, 
in  three  ways:  First,  by  a  catheter  passed  through  the  urethra  and  retained 
there;  second,  by  a  tube  introduced  through  the  perinasum;  third,  by  a 
tube  or  tubes  introduced  through  the  suprapubic  wound. 

Vvsiidl  Drainiuje  per  Urethram. — This  method  of  drainage  is  only 
ap])lical)le  in  cases  in  which  drainage  is  required  for  a  short  time.  It  is 
rarely  that  the  catheter  can  be  retained  more  than  three  or  four  days  with- 
out causing  more  or  less  serious  inconvenience.  Many  patients  can  not  tol- 
erate the  presence  of  the  retained  catheter.  This  method  may  be  used  to 
advantage?  in  such  cases  as  amputation  of  the  penis  and  in  certain  cases  of 
enlarged  })r()state  in  old  men  who  have  become  accustomed  to  catheter  life. 
In  these  latter  cases  it  is  sometimes  useful,  when  the  calls  to  micturate  are 
frequent,  to  introduce  a  tie  in  or  a  clamp  catheter  at  night,  thereby  giving 
the  patient  a  chance  to  slcH?p.  To  be  effective,  the  retained  catheter  must 
be  carefully  and  accurately  adjusted,  and  fastened  securely  so  as  to  prevent 
sli])i)iiig. 

A  soft-rul)b(T  catheter,  size  No.  12  F.,  with  velvet  eye  situated  as  near 
th(!  extremity  as  ])()ssil)le,  and  without  a  rul'ile-sar,  is  sterilized  by  boiling, 
and  is  introduciMl  so  that  the  eye  is  just  within  the  bladder.  If  the  catheter 
is  too  far  in  the  bladder  it  is  certain  to  cause  painful  vesical  contraction;  if 
it  is  not  introduced  far  enough  the  urine  will  not  flow  through  it.     If  the 
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bladder  be  emptied  by  a  catheter  and  a  boric-acid  solution  be  substituted 
for  the  urine,  and  the  catheter,  while  beiiijj;  slowly  withdrawn,  is  arrested 
and  fastened  just  before  the  Muid  ceased  to  tlow,  it  will  l>e  suitably 
located.  With  aseptic  care  continuous  catheterism  may  be  kept  up  from 
one  to  three  weeks  with  comparative  comfort  and  no  danger.  However,  if 
urethritis  arise,  causin^^  rniicli  inHietion.  draina«ie  of  another  form  should 
be  substituted.  At  tlrst  relief  may  l)e  atTorded  in  these  cases  by  tiusbing  the 
anterior  urethra  with  a  warm  boric-acid  solution.  After  accurate  adjust- 
ment, the  catheter  is  properly  secured  (Fig.  14i)0),  and  tlie  end  of  the 
catheter  or  a  rublM^r-tube  attaelrment  is  snlimer^^cd  in  a  bottle  or  urinal, 
containing  no  antise]>tie  solution,  placed  between  tbe  ])atient's  tbit^hs  as  be 
lies  in  k'd.  Wlien  tbis  method  of  drainage  is  used  the  catlieter  should  be 
changed  daily  and  replaced  by  a  new  one,  or,  if  the  same  catheter  l>e  used 
again  it  shoubl  li«^  resterilized  by  Ixiiling.  Whenever  catheter  drainage  h 
nsed  the  bbidder  sbruild  he  wasbrd  out  at  least  once  a  day  with  a  hot  sterile 
bora.x  solution, 

Permeal  Drainage. ^Perineal  drainage  may  be  employed  after  all  oper- 
ations upon  the  bladder,  prostate,  find  deep  urethra,  or  m  cases  of  severe 
cystitis  in  which  it  is  desirable  to  give  the  bladder  rest.     Tlie  membranous 


Fi*i.   141M,— Harrison's  methmi  of  periaeiil  dralnaj^e. 
Antiaeptie  solution  in  txotile. 


P.  Enlarged  prostate. 


portion  of  tiie  urethra  having  btX'U  o|>ened  through  the  perinanim,  the  finger 
is  introduced  through  tbe  prostatic  uretbra  into  the  bladder.  The  stretch- 
ing of  the  prostatic  urethra  by  the  finger  greatly  lesa^ns  the  pain  felt  at  the 
end  of  the  |Kniis  exjxTienced  by  eases  where  the  drainage  tube  is  retained, 
A  rubber  catheter,  size  No.  2G  lo  30  F.,  with  a  large  eye  near  the  end,  and 
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without  a  cul'de-saCy  and  with  a  wide  lumen,  is  introduced  into  the  bladder 
and  adjusted  so  that  the  eye  is  just  within  the  bladder;  the  adjustment 
should  be  made  with  the  patient's  thighs  on  the  same  plane  as  the  body. 
The  instrument  is  secured  in  place  by  tapes  which  are  tied  about  it  as  near 
to  the  perineal  wound  as  possible,  and  are  then  brought  up  and  secured  to 
a  waistband.  A  dressing  of  gauze  pads,  perforated  to  admit  passage  of 
the  catheter,  is  made  and  secured  by  a  T  bandage.  After  the  patient  is 
in  bed  the  end  of  the  catheter  is  connected  to  a  long  piece  of  rubber  tubing 
having  a  glass  funnel  at  its  extremity,  and  the  tube  and  funnel  having  been 
filled  with  water,  the  latter  is  sunk  in  a  vessel  placed  on  the  floor  under  the 
bed,  or  in  it  (Fig.  1494),  and  containing  a  solution  of  bichloride,  1  to  2,000. 

The  bladder  can  be  washed  out  as  often  as  necessary  by  disconnecting 
the  siphon  tube  and  injecting  the  fluid  carefully  through  the  catheter  by 
means  of  a  Politzer's  bag  or  a  carefully  adjusted  syringe. 

The  tube  should  be  taken  out  every  two  or  three  days,  sterilized,  and  re- 
introduced. This  method  of  drainage  is  the  best  in  most  cases,  and  may  be 
continued  for  many  weeks,  if  necessary. 

Suprapubic  Drainage. — Suprapubic  drainage  of  the  bladder  after 
suprapubic  cystotomy  will  depend  upon  the  condition  for  which  it  is 
employed  and  the  probable  time  for  which  the  tube  will  be  retained. 

In  ojK* rations  where  there  has  been  little  haemorrhage  the  bladder  may 
be  drained  by  a  single  tube.  Where  there  is  a  possibility  of  a  single  tube 
becoming  plugged,  either  by  blood  clot  or  by  masses  of  muco-pus,  two  tubes 
should  be  employed.  The  tubes  should  be  of  red  rubber,  flexible,  and  about 
twenty  inches  in  length;  the  best  size  is  about  26  P.  The  vesical  end  of 
the  tube  should  be  cut  obliquely,  and  the  sharp  end  trimmed  smooth;  a 
large  fenestrum  should  be  cut  in  the  side  near  the  extremity  of  the  tube. 

When  a  single  tube  is  used  it  is  passed  into  the  bladder  so  that  its  end 
nearly  reaches,  but  does  not  touch,  the  lowest  part.  A  safety  pin  is  then 
passed  through  its  wall  at  the  skin  level.  The  bladder  wound  is  sutured 
with  chromicized  catgut  up  to  the  tul)e,  care  being  taken  that  no  stitch 
passes  through  the  mucous  membrane.  The  outer  wound  is  then  united  by 
deep  silkworm-gut  sutures.  The  dressing  consists  of  a  pad  of  gauze  per- 
forated to  admit  the  tube,  and  close  to  this  another  safety  pin  is  passed 
through  the  wall  of  the  tube;  the  pins  prevent  the  tube  from  slipping. 
Gauze  pads  are  then  applied  and  held  in  place  by  strips  of  adhesive  plaster. 
The  tube  is  then  attached  to  a  siphon  apparatus,  as  already  described.  The 
Dawharn  drainage  a})])aratus  is  well  suited  for  the  purpose  (Fig.  1499). 

The  Remarkii. — When  suprapubic  drainage  is  used  after  operations 
upon  the  bladder  which  are  likely  to  be  followed  by  hajmorrhage,  it  is  better 
to  eni])loy  two  tul)es.  These  are  adjusted  in  the  same  manner  as  has  been 
d('scTilM»d  above.  The  siphonage  appliance  is  attached  to  the  lower  tube  and 
the  iii)per  one  is  clamped  by  a  pinch  forceps.  The  bladder  can  be  washed 
by  injecting  fluid  into  one  of  the  tubes,  the  wash  flowing  out  of  the  other. 
Stripping  of  the  tube  with  the  thumb  and  finger  may  be  needed  to  elimi- 
nate th(»  air  when  the  siphonage  is  broken. 

Gibson's  Method  of  Drainage. — Gibson,  noting  the  excellent  practical 
outcome  of  Kader's  method  of  gastrostomy  (page  900)  in  controlling  the 
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opening  into  lliu  stomach,  applied  this  prattiw  to  drainagp  of  tlu-  bluddor 
with  eommt'nrlnbk'  results. 

The  Opemlioti. — A   rubk-r  inW-    (!?2   F.)    is  passed   into  tlie  bhidiler 
through  a  snug-littiiig  opening,  and  tlie  bladder  wall  is  brought  closely 


Fi<i.   14l*r>. — Urainuge  of  the  bladder,  (litisioii's  iiifUiod,     Tube  inserted  aiid  stitches 
eiiipli^yeti  tci  diminish  size  of  opening. 

around  it  by  passing  tfirough  the  wall  at  either  tside  (Fig*  ItOri)  of  the  tube 
a  LendHTt  suture.  The  first  of  the  inversion  sutures  are  then  iiitruduued 
(Fig.  149(>).  These  sutures  are  tied,  cut  short,  and  **  a  sewnd  set  is 
applied  iind  tied  (Fig.  1497),  thus  increasing  the  depth  of  the  burial  of  the 
tujje  in  the  wall"  (Fig.  149S),  The  tube  is  then  secured  in  jdace  by  a 
calgut  suture  connecting  it  witli  the  bladder  wall  The  ends  of  the  sewnd 
net  of  sutures  are  left  huig  and  utilizetl  in  the  elosurc  uf  tlie  abdominal 


Fio,  1496. — Dmiiuige  of  the  bla*Jder,  Gibson's  mcthcxL     First  set  of  inversion  sutures 

in  pJui-c  reiidy  for  tying* 

woujid  snugly  around  the  tube.  "  Perfect  drainage  is  effected  by  leading 
the  t\ibc  into  a  receptaeic,  which  need  not  be  filled  with  fluid  of  any  kind." 
On  removal  of  the  tube  tbe  artificial  opening  is  guarded  by  the  val?e 
arrangement  of  the  infolded  bladder  wall,  which  is  readily  pushed  aside 
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fiy  the  catheter  employed  in  relii'vijiju'  the  bladder,  witlunil  the  aiinoynncc 
of  suhse4[aent  leakage.  It  ijjipear.^  to  the  writer  that  tliis  simple  method 
affords  a  great  advaneo  in  utreetive  l)ladder  dmiiiage  in  either  aeute  or 
ehronie  rer|uirement. 

Dawbam's  Apparatus  for  Bladder  Drainage. — This  plan  of  aetion  is 
Imsed  on  the  old  |>iiiir]plr  of  iiUi^ritiitli  lit  siphonage,  an  idea  of  respeetahle 


Fio.   J 497. — l^rainage  of  the  l>lmlder,  (Hhson's  method.     First  set  of  sutures  tied, 

senmd  ill  phtn>  for  tyin^. 

age  anil  useful  eni[ilovrnent  (Fig.  1409).    The  following  is  snhstaidially  a 
statement,  made  hy  nawharn,  of  Hu*  apparatus: 

"  (/  Hidicates  thi*  elamj)  wliirh  mines  witfi  every  fountain  syringe.  It 
has  bt^en  removetl  from  the  v\u\  ami  snapped  upon  ttie  side  of  the  tube,  so 
m  almost  to  close  it,  permitting  tltiw  only  dro[)  liy  dro|K  Fore  (pressure 
may  he  employed  instead. 

"a  indicates  the  joint  between  two  or  three  pieci'S  of  nihlM^r  tuhing. 
Tlie  simph'st  way,  if  one  lias  a  glasiS,  nietah  or  viikMnite  T'tiiln*,  is  to  use 
it  in  making  the  eonneelion.  But  if  not,  the  joint  is  made  as  follows;  Cut 
out  a  circle  from  the  side 
of  the  exit  tube  from  the 
hag.  Sew  the  end  of  the 
other  IuIh?  to  tlie  eilgts  of 
tins  small  hole.  Make  th*^ 
joint  tight  with  ruhht-r 
<rment  (made  liy  dissrtlv- 
ing  gutta-])ereha  tissue  in 
ehforoform  to  saturation), 
and  strengthen  the  union 
Ijy  wrafipirig  around  it  nar* 
row  strips  of  rublji^r  adhe- 
sive plaster. 

*' b  in<Ucates  a  trap  which  is  absolutely  essential  Tlie  trap  of  the  main 
exit  tulie,  thret^  inelies  across,  is  formed  by  knotting  (as  in  the  sketc^h) 
ur  by  snapping  <m  an  elastic  band  around  a  loop  of  the  tube. 


Kio.  1498, — Drainage  of  the  hUidder,  riibaon's  method. 
Ix>n|^tudinal  Bertion,  showing  hijiddcr  infolded  l»y 
two  sets  of  sutun^s. 
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*' ^  intlieatetJ  an  appamtug  introdueetl  to  collect  iirine  (Fig.  1499);  a 
sninll  ]>irci'  of  ^hi^i?  tubintr  si  toujjle  of  iiiehofri  hng,  is  uiiiployed  when  the 
appamtuB  is  not  in  use.    The  device  ojx* rates  as  follows :  tlie  water  trickles 

down  from  the  reservoir  until  the  trap 
{!)}  becomes  filled;  when  overfilled  it 
si|>hons  nlF  with  a  ruslk  Thii?  in  torn 
(iiakes  a  partial  vaeinim  above  the  trap, 
whieli  is  filled  by  the  drawing  up  of  the 
urine  in  the  bladder,  thus  forming  a  eiee- 
ond  siphon,  eiuisin^  the  fluid  to  run  free- 
ly from  the  bladder  until  it  is  empty. 

"  This  process  of  intermittent  siphon- 
age  repeats  itself  at  regular  intervals  of 
any  desired  frequeney.  As  a  ruh\  if  the 
flow  from  the  reservoir  be  no  faster  than 
from  one  to  two  drops  per  second,  this 
will  sullice  to  prevent  a  bladder  from 
overfinin*c.  And  at  this  rate  of  flow  it 
is  not  jieeessary  to  replenish  the  bag  of 
the  fountain  syringe  oftencr  than  once  in 
several  honrs. 

"  rsually  a  No.  20  to  24  F.  soft  cath- 
eter {<)  is  carried  through  the  supra- 
[lubie  wound  to  the  bottom  of  the  blail- 
der.  The  catheter,  like  a  stomach  tuU*, 
should  have  two  openings  below,  a  second 
o]K'ning  Wing  cut  opposite  the  original 
one,  tlureby  preventing  obstnietion  from 
the  sucking  in  of  a  fold  of  mucous  mem- 
brane. At  tlie  point  of  escape  from  the 
bladder  tlie  tube  is  fastened  to  the  dres^ 
ings  wilh  a  safety  pin, 

''  Should  wasliing  out  of  the  bladder 
be  d**sired,  it  is  easily  done  without  dis- 
turbing the  wound.  Take  of!  the  elamp 
{*})  and  pinch  the  tube  tightly  Ixdow  a. 

Fici.  1 4m».-Dawham '8  apparatus  f.,r  ,      *"^^^^^'  eoutents   of  the   fountain   syr^ 

blmidrr   dmiiiagf,      a.   Point  of  inge  will  then  run  freely  into  the  blad- 

junction  of  tubes      6,  Knot  trap  ^],,^^     (Vase  pinching  kdow  (i,  close  the 

in  maui  tul>e.     r.  (> pern iig  m  end  ,    i         i      j  i    ^i       u    -  i        -n  i 

of  tyb€,      d.   Fortiprt'Ksiire  limit-  ^"'«''    «*    ^'*    *i»^l    the    fluul    wdl    run    by 

inK  lumen  of  tube,     e.  dieniist^s  sipljonage   out    of   the   bladder   into    the 

wu^h  bottle,     /.  Extenial  sep^mont  |„i^*L'i*«   \uAnw 

of  nibbtT  tubing  thrcmeh   which  ^'^'^^.^)/^T  ..,.,, 

catheter  passt*K  into  bladder.  bometimes  it  18  desirable  to  kTiow 

the  exact  amount  and  the  apjii'arance  of 
urine  drained  away;  also  we  may  wish  to  analyze  that  urine  undiluted  by 
fluid  frc^ni  the  reservoir. 

**  Then  insert  in  a  break  (e )  at  any  point  in  the  tube  leading  from  the 
bladder  the  chemist 'e  wash  bottle  with  its  m\m\  equipment — a  tight-fitting 
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rubber  stopper  and  two  glass  tub*?t^ — thus  the  urine  can  Itv  tjolleetcd  and  the 
auKHint  and  characteristics  can  be  determined," 

The  Reififirks, — The  catheter  (r)  ig  parsed  through  a  brief  segniont  (/") 
of  rubber  tul>ing,  which  hitter  ju(^t  enters  the  bladder,  and  is  fastened  to  the 
central  tul»c  with  a  stiteh,  and  is  held  in  place  by  anotber  stiteli  coo- 
neeted  to  the  plaster  dres^sing  of  the  wound.  Air  can  pass  k^tween  the 
tubes.  If  the  urine  Ijc  thick  a  larger  catheter  (No.  30  F.)  ghould  be 
cmfilovcd. 

Artificial  Urethra  in  Prostatic  Obstruction.— The  formation  of  a  so- 
called  artitieial  urethra  alwyve  the  pubes  in  cases  of  obstinate  prostatic 
obiitruetion  ii^  a  measure  of  important  moment,  in  nuiny  instaneei?  attended 
with  septic  inflammation  of  the  bladder.  After  thorough  attention  to 
aseptic  details  directed  to  the  scat  of  the  operation  nnd  to  tlie  vt^si<al  cav- 
ity, cause  the  elevation  of  the  bladder  above  the  |nd>L"s  by  tlic  careful  em- 
ployment of  the  rectal  bag  and  vesical  injection,  as  in  suprapiibie  cystotomy 
(Figs.  Kil*^,  Itii:^,  and  lt>14). 

The  Opcralion. — ilake  a  vertical  incision  in  the  median  line  three  or 
four  inches  in  length  through  the  integument  and  fascia?  down  to  the  ujiiier 
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Flti.  1500, — Operation  for  urtificiiil  urpthra,  Morris's  nictlnKl,     «.  Apotieuposis  of 
external  oblic|ue.     6,  Flap,     c,  t.  Outlines  of  displuctHi  flapa. 

border  of  the  Bymphysie  pubis;  expose  and  divide  by  a  shorter  incision  the 
linea  alba  vertically  down  to  the  pubes:  separate  the  recti  mui^eles  in  the 
mediao  line  and  divide  the  fascia  trunsversalis  for  two  inches  in  length 
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down  to  iJui  pubis:  expose  the  bladder  by  euroful  iiiei^ion  and  displaccTTient 
of  thf'  prevesical  wllubir  tissue,  leflvin^^  that  part  behind  the  pubos  undis- 
turbed; catch  the  expensed  area  of  the  bladder  with  a  teDueulum  and  pull 
the  viscus  forward  into  the  wound  :  open  the  bladder  in  the  median  lino 
oppo^^ite  llie  up|)er  hornier  of  the  |mlies  with  a  scalpel  sufficiently  to  admit 
the  index  linger;  introduce  through  the  alidoniinal  opening  into  ihe  bladder 
a  No.  to  or  12  E.  soft-gum  catheter;  close  the  bladder  and  the  abdominal 
wound  around  the  catheter  at  the  lower  and  the  ubdoniinal  wound  at  the 


t 


Fig.  150L  Fig.  1502, 

Fio.  1501  ,"^>peration  for  Hrtifiria!  urethra,  Morris's  methc>d.  c,  r.  Fkpe  timied  inside, 

Fio.  1502. — Operation  for  artifirial  n  rot  bra,  Morris's  method.  Wound  dosed,  showing 

orifice  in  lowt-r  end, 

npper  end  wit!i  sutures;  pass  the  eatheter  upward  against  the  rectus  and 
unite  over  it  wilh  deeji  silkworui-gut  suture,^  the  Ijorder^:  of  the  wnund  m  as 
(o  form  a  tistulouri  eoniunniication  with  the  bladder  three  or  four  inches 
in  length;  connect  the  distal  end  of  the  catheter  by  a  tube  with  a  recep- 
tacle of  aseptie  fluid  |}Iaecd  at  the  side  of  ihe  patient. 

The  Commtndi. —  If  vesieal  tenesmus  follow,  the  catheter  ghould  be 
removed  and  the  drainage  wiek  su!)stituted.  The  urine  is  kejit  acid,  absorb- 
ent cotton  applied  as  often  n^  needed,  the  patient  kept  in  bed,  and  continu- 
ous urethral  catheterism  maintained  if  danger  of  urinary  infiltration  be 
apprehended.  MrGuire  punctured  tlie  bladder,  estiddit^hed  a  fistula  with 
it,  and  regulated  the  discharge  of  urine  by  fdting  to  the  tistuhi  a  silver  plug 
held  in  place  by  a  belt  worn  around  the  hips. 

The  /?cifrW/j?.— Tlie  functional  use  of  the  sinus  urethra  is  cjuite  satisfac- 
tory in  all  respects.     The  intervals  between  the  acts  of  micturition  vary 
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from  two  to  six  hours,  and  are  not  attended  with  discomfort,  and  the  dis- 
charge of  the  urine  it^  free  and  pronounced.  Cicatricial  narrowing  is  some- 
times excessive  and  object  iona hie. 

Morris's  Modifivation  of  McGuire^s  Operation. — Morris  proceeded  after 
the  manner  of  McGuire  in  exposing  and  opening  the  bladder.  However,  ho 
temporarily  stitched  ttie  bhidder  to  tlie  abdominal  wall  while  preparing  and 
attaching  to  the  incision  in  the  bladder  the  two  skin  flaps  that  constitute 
thu  modilieatiou,  A  skin  flaj)  a  third  of  an  inch  in  mdth  and  about  tiiree 
inches  in  length,  including  the  fat  and  subcutaneous  tissue,  is  dissected 
from  either  side  of  tlie  abdominal  incision  and  remains  attaehed  below 
(V\g.  150U).  The  free  ends  are  turned  inside  so  as  to  bring  their  cutaneous 
surfaces  in  contact  with  each  other,  and  each  extremitv  is  sutured  to  the 
mucosa  of  the  bladder  at  the  respective  side  of  the  incision  (Fig.  1501). 
The  rc^tention  sutures  are  then  cut,  and  as  the  bladder  recedes  the  cutaneous 
flaps  are  ilrawn  into  position.  The  uppc^r  portion  of  the  wound  is  closed  in 
the  usual  manner  (Fig.  1502),    Arislol  is  rubl>ed  irdo  the  wound  to  lessen 


Fio.  1503. — Bilateral  hypertrophy  of  the  proatiite  withcmt  niedian  enlargement. 

The  sagittal  section  {1503a)  shows  the  elevation  of  a  fold  of  mucous  membrane  between 

the  lateral  lobes. 


the  danger  of  urinarv  infiltration,  and  the  urine  withdrawn  by  the  drainage 
wick  with  one  end  in  the  bladder  and  the  other  lying  on  the  abdomen. 

This  Niorltficalion  aims  to  establish  a  sinus  with  a  euticular  lining  and  to 
secure  the  benefits  of  such  a  provision.  Morris  now  regards  it  advisable  to 
make  the  flaps  wider.    MouUin  employed  the  flaps,  leaving  them  attached 
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at  the  upper  instead  of  tlic^  lower  tmd  in  order  that  he  might  establish  a 
lar^^er  urethra.  The  plao  answered  well  at  fir^t.  but  soon  obstruction  oc- 
curred in  the  passage  at  the  junction  of  the  cutaneons  and  mucoiis  struc- 
tures, which  was  a  source  of  much  annoyance.  The  patient  could  retain  the 
urine  for  tlirtn:'  or  four  hours,  and  expel  it  guided  away  from  the  Wly  by  a 
tube  placed  at  the  orifice.  Gibson  ^  nietliod  of  drainage  bids  fair  to  elimi- 
nate these  more  complicated  operations  from  the  needs  of  surgical  tech- 
nique. 

Prostatectomy. — Prostatectomy  is  an  operation  devised  for  the  removal 
of  all  or  a  part  of.  tlie  tupertrophied  portion  of  the  prostate  to  secure  relief 
from  the  following  conditions : 

1.  When  there  is  complete  or  almost  complete  retention  of  urine  due  to 
prostatic  outgrowths  about  the  internal  urethral  orifice  ov  projecting  into 


Fig.  1504. — General  hypertrophy  of  ihr  prostate.  Hit*  median  and  lateral  lobes  forming 

a  siujik'  itias8. 

The  sagittal  section  (1504a)  allows  Ihe  dcvatiou  of  the  urethnd  orifire. 


the  prostatic  urethra,  maldng  the  patient  entirely  dependent  at  all  times 
upon  the  use  of  his  catheter.  The  consequenecs  can  not  Ik-  doubtful  in  such 
cases,  and  operation  affords  the  only  means  of  avertinf?  fatal  disaster, 

2.  When  there  is  marked  and  continuous  vesical  irritability  due  to  intra- 
vesical outgrowths  which  can  not  he  allayed  by  the  most  careful  eatheterisrn 
and  w^ashin;?  of  the  bladder.  These  patients  usually  suffer  from  frequent 
attacks  of  ha'maturia,  and  cystitis,  when  it  develops,  is  usually  severe. 

3.  When,  in  spite  of  careful  eatheterism,  the  amount  of  residual  urine 
is  steadily  and  surely  increasing,  showing  a  gradual  failure  of  expulsive 
force  in  the  bladder. 
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Fic.  1505, — General  bypertropliy  nf  the  prmUte,  wiHi  relatively  stlight  median  enlarge- 
ment in  the  form  iff  a  bur. 

The  sagiltai  seftioii  is  similar  to  1504a. 


r 


Fia.  1500a, 

Fig.   1506. — Pedunculated  median  enlargement. 

The  sagittal  fwctifin  O^^a)  »lic»w«  an  obstniction  quite  iw  prtmoiinrpd  as  in  1503«  and 
1504a,  but  Itsis  leng;theDing,  and  distorlion  of  the  pruslatic  urcllira. 
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4.  When  caihGtcrism  is  becoming  more  and  more  difficult  in  spite  of  all 
precaution,  and  when  it  is  frequently  foUowotl  Uy  haemorrhages, 

5.  Wlien  cutheterism,  in  spite  of  all  |ireraution,  h  freiiuentlv  followed 
by  attacks  of  cystitis. 

6.  In  cases  of  long-eon tijiiied  vesical  inflammation  which  do  not  yield 
to  treatment, 

7.  In  cafses  in  which  the  fmticnt^  can  not  or  will  not  use  a  catheter  and 
take  the  neei'ssary  aseptie  preeautionij  to  make  its  use  of  value. 

In  a  ^vord,  it  may  bo  stated 
that  catheterism,  with  all  that 
the  term  implies  in  the  treatment 
of  prostatic  enlargement,  should 
be  ejiiployed  in  all  cases  until  it 
fails  to  give  relief;  but  that  when 
it  fails,  aud  the  integr-ity  of  the 
b bidder  and  kidneys  is  threat- 
I'Ued,  we  should  resort  to  opera- 
live  treatment  before  thei!4e  or- 
gans have  become  lioix^lcst^ly 
ihuiia^nMl   ( Alexander) . 

Ae(*ording  to  tlie  present  eon- 
servative  view:  **  The  best  time 
for  its  performance  is  just  as 
soon  as  palliative  ctTorts  have 
failed,  or  arc  nmnifestl^  imposi?i- 
ble  of  execution,  and  before  ^*o 
ondary  changes  in  the  bladder 
and  kidneys,  due  to  long-contin- 
ued obstruction,  have  taken  place 
(Thorndike),"  The  more  radi- 
cal notion  contemplates  opera- 
tion as  soon  as  catheter  life  is  at 
hand,  rather  than  wait  and  in- 
vite the  seijuels  that  often  follow 
the  continued  use  of  the  catheter 
under  the  Ix'st  ^levised  plans  of  prevention.  In  our  opinion,  each  case 
should  be  decided  uiion  its  own  merits  rather  than  by  any  fixed  decree.  We 
are,  however,  favnralde  to  early  operation. 

The  anatomical  points  of  the  perina^um  are  considered  elsewhere  (page 
1401) p  and  those  related  to  the  prostate  will  now  he  briefly  mentioned.  The 
substance  of  the  prostate  is  principally  made  up  of  glandular,  unstriped 
mnscidar  and  tihrous  tissues.  The  glandular  tissue  is  in  the  latcra!  parts 
and  the  ducts  unite  and  open  along  the  floor  of  the  urethra.  The  iiuiscn- 
lar  fibers  are  circular  and  are  continuous  with  similar  filxTs  of  the  bladder. 
The  fibrous  portion  (prostatic  sheath  of  Thompson)  forms  a  quite  firm 
surrounding  capsnlc  with  thin  septa  extending  through  the  substance.  The 
organ  itself  is  surrounded  l»y  a  fibrous  ea[)stde  formed  in  part  by  tht^  pelvic 
fascia.     The  prostate  has  a  limited  mobility  because  of  its  attachment  to 


Fio.  1507. — Thp  prostate  and  its  a)««:*riat<?d 
anatomy,  n.  The  uvula  vosicjr,  f>.  The 
isthmus  of  the  prostate,  c.  The  pro.se at ie 
urethra,  d.  Cowper's  ^land.  e.  llie  mem- 
branous uiTthra.  /.  The  utricle,  g.  The 
prostat*\  h.  The.  ejaeulatorv  duct  wifb 
^lide  thniU|Ej!\  opening.  t.  'fbe  union  of 
the  excn*tor>'  duet  and  seminal  vesiele.  /. 
The  va8  iiefer(»n».  A:,  The  ve«ictjla  serai- 
nalJB.     /.  The  fundus  of  the  tiludder. 
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Fig,  1508. — ^The  irivert^Hl  "A"  iini^ion  (Sniti)* 
uiuled  iind  wound  drained. 


Ikirtlcra 


the  bladder  mid  dvvp  perinoiil  inu\  iwtovesiL'nl  fascia  and  su! ♦prostatic  liga- 
ments. Underneath  and  in  tlie  outer  ea[Ksvile  is  a  plexus  of  vein,-^  In'st  devel- 
o|K*(l  in  the  central  line,  and  sometimes  at  the  base  and  sides  of  the  body. 
The  attention  of  the 
reader  is  called  to  the 
site,  size,  and  relatione  of 
the  prostate  to  the  ure- 
thra and  seminal  vesielea 
as  depicted  in  standard 
works  of  anatomy.  For 
a  practical  description  of 
the  arrangements  of  the 
strnctnre  of  the  prostate, 
please  consult  (page 
K337)  the  oiUeome  of  the 
labor  of  Alexander. 

//  seems  quite  fttting 
at  Ihi^  tlmt'  to  mtf  somrlhitifj  of  the  gross  rhafifjen  of  ihti  pros  to  tf  (onshuj 
the  nfffirtionii  vallifig  for  the  voriouit  met h acts  of  relief  that  follow:  also 
that  apt  illustrations  relating  to  these  changes  he  intnxhiced  as  object  les* 
sons  of  highly  [iractieal  imjjort.  The  common  hypertrophies  of  the  pros- 
tate causing  inllietion  are:  L  Decided  |>osterior  enhirgement;  2,  elevated 
internal  urethral  orifice;  3,  obstructing  middle  lobe;  4,  lengthened  and  dis- 
torted urethra. 

in  ihf  first  instance  both  the  rectnni  and  l^bnlder  are  encroached  upon, 
as  can  be  eai^ily  known  by  examination.  The  lobes  luay  be  nner|ually  en- 
larged, having  an  un- 
encumbered passage 
Ixtwecji  them,  or  tlie 
passage  may  be  ob- 
structed by  a  median 
lol)e  or  fold  of  (Fig. 
ITiCKV)  mucous  mem- 
brane. 

In  the  second  in- 
siarur  the  urethral 
orifice  is  raised  above 
the  level  of  the  tri- 
gone because  of  gen- 
eral hypertrophy  of 
the  prostate  ( Fig. 
1501),  the  [IT esc*  n  ee  t )  f 
a  third  lobe,  the  lift- 
ing of  a  fold  of  mu- 
cous membrane  at  the  orifice,  or  by  iTiflammatory  changes,  (hereby  foriniiig 
a  "  bar  "  to  the  escape  of  urine  at  the  internal  orifice. 

In  the  tfiird  instance  a  **  median  loW-  "  is  develo^XHl  of  varying  shape, 
Bizc,  and  origin;  usually,  however,  connected  (Figs.  1505  and  150G}  with  the 


Flo.  \Bm. — The  invrrti^d  *'  A  'Mneision  iik^nn)  employed  in 
pn5Htat<^otomy. 
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posteriiir  winmifisure.    Median  cnJarginiu'iU  is  noted  in  8t  (kt  eenl  of  tabu- 
lated  cas€s  (Keyes).    The  decidiLHl  m\d  uften  erratic  exhibitions  c»f  uriimry 

ohsiriietiun  caused  bv  tfjesc-  deformities 
are  matters  of  not  infrequent  otxnirrenee 
and  of  urgent  denjund. 

In  (he  fhurfh  iftstance  the  uretlira  is 
altered  in  length,  size,  and  dirtvtion 
from  the  nornml  by  the  various  prostate 
ehange?,  a  fact  made  obvious  bv  tlie  pre- 
eediug  ilhistrations  of  prostatie  liy|)er- 
trophy* 

In  this  eonnection  it  is  interesting 
and  inj^tructive  in  an  anatomical,  and 
et^pecially  in  a  practical  operative  senile 
to  (Fig,  !-5n7)  recall  the  eoti][iarative 
rehUiouH  of  the  prostate  with  imj)ortant 
structures  eontigvions  to  and  within  iU 
disjeane'd  grasji. 

Two  routes  of  approach  to  the  pros- 
tate arc  pnuticed :  the  pcrini»al  and 
^U]»rapiiliic  routes.  Two  methods  of  pn»- 
eedure  arc  advincd  in  connection  with 
the  former  nuite:  one,  ike  pffrtkii  rnrth- 
od^  in  which,  after  a  ]>crincal  s^eetion, 
the  growth  can  be  reached  with  the 
finger,  aud  on  account  of  its  small  size, 
Hunted  attaehmeid,  and  accessibility,  can  bt*  readily  removed  through  the 
perinieiuji  with  forceps  and  puuelies.  (iottlrif  practiced  this  method  with 
signsil  success  before  an<l  since  1S8.5.  Tiiis  class  of  eases  is  c<im|*aralively 
infrequent,  and  though  teiuporarily  relieved  by  the  treatment  w^ithont  espe- 
cial danger  to  t!ic  patient,  luay  soon  again  cause  renewed  alflietion  by  rontin* 
ucd  growth.  The  ouiccmir  of  tliis  partial  method  of  jirostateetomy  einpha- 
sizes  the  utility  of  the  cooi|dcte  methods.  The  other,  (he  rotttplrle  mrthod,  ij* 
a|q>Iied  to  the  orgau  above  or  below  the  pubis,  as  i^uits  the  nature  of  the  ease 
anil  the  inelrnatian  and  experience  of  the  operator. 

The  Inrislorts. — The  variety  of  the  ineisiojis  selec-ted  for  the  ex|M«t«ure 
of  the  prostate^  in  the  perimeum  should  eonteuijdatc  minimnm  hamiorrhag<% 
suitable  exposure  of  the  organ,  ready  mani|)ulation  and  good  drainage,  also 
the  incisi(ui  should  Iw  familiar  to  the  operator  hiiuself.  The  position  of  the 
patient  during  exposure  of  the  prostate  in  the  periua?ura  is  a  matter  of  great 
practical  imfiortauce.  The  attitude  exhibited  in  Fig.  15'i3  is  adopted  by 
many  operator^,  and  (certainly  pbnt^s  the  organ  in  such  relation  with  the  s^ur- 
faee  of  the  ywrinaHini  as  to  afford  greater  facility  of  action  and  observation 
than  with  a  less  Hexed  state  of  the  trunk  and  limbs.  As  will  be  noted,  each 
operator  quotiHil  deserilies  the  indi^ion  of  his  own  plan  of  technique.  Ht>w- 
ever,  ni<Mliiications  are  in  order  to  meet  the  purposes  of  special  indications 
m  they  ajqwar.  The  inverted  A  (Figs.  15<»8  and  1509),  the  niiMliau  (Fig. 
1607),  the  lateral,  and  the  curved  bilateral  lithotomy  incisions  are  standard 
methods  of  practice, 


Fio.  151(1 — Koyes's  tampon  in  supra- 
f ) I  dji e  p  n.Kst  a  1  <?r ton  ly . 
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The  suprapubic  incision  relates  to  exposure  of  the  bladder,  as  in  cystot- 
omy, also  those  for  special  purposes  that  will  appear  later. 

Suprapubic  Prostatectomy  (McGill). — Shave  the  pubis,  scrub  and  wash 
the  parts  thoroughly;  irrigate  the  bladder  with  the  boric-acid  solution, 
leaving  a  considerable  portion  (G  to  10  ounces)  of  the  fluid  in  the  viscus; 
introduce  the  rectal  bag  above  the  sphincters  (page  1407)  and  distend  it 
moderately  (6  to  10  ounces). 

The  Operation, — Expose  and  open  the  bladder  as  in  suprapubic  cystot- 
omy (page  1310) ;  sew  the  borders  of  the  opening  to  those  of  the  abdom- 
inal wound  with  catgut;  place  the  patient  in  the  Trendelenburg  position 
and  expose  the  prostate  to  palpation  and  inspection  by  means  of  retractors 
and  a  strong  light;  incise  the  mucous  membrane  covering  sessile  growths, 
and  enucleate  the  growths  through  the  opening  with  the  finger,  aided  by 
the  curette  or  curetting  forceps  when  required;  sever  pediculated  tumors 
at  the  base  with  curved  scissors  and  remove  the  growth ;  divide  the  collar- 
like growths  into  halves  by  cutting  above  and  below  the  vesical  orifice  with 
scissors  and  follow  by  enucleation.  The  portion  of  the  gland  projecting 
into  the  bladder  is  cut  in  halves  and  each  is  separately  enucleated  and  re- 
moved. Cutting  should  be  avoided  on 
all  occasions  when  the  same  result  can 
be  accomplished  by  enucleation.  The 
ha?morrliage  is  usually  quite  free,  and 
promptly  obscures  the  process  of  enu- 
cleation from  observation.  It  is  some- 
times severe  and  may  be  even  dangerous, 
requiring  especial  attention  to  prevent 
undue  loss  of  blood.  Hot  water  ap- 
plied directly  to  the  part  with  sponges 
or  piuze,  which  are  held  firmly  in  place 
for  a  time,  will  usually  suHice  to  arrest 
the  flow.  Informal  packing  with  gauze, 
or  lli(»  use  of  the  gauze  tampon  devised 
by  Keyis  (Fig.  1510),  or  that  of  Cabot 
(Fig.  1511)  may  be  required  to  arrest 
htvinorrliage.  Kei/es  thus  describes  his 
tampon :  '*  Tlie  tampon  is  made  of  bi- 
chloride gauze.  A  scjuare  of  four  thick- 
masses  of  gauze  is  first  cut,  the  length 
of  (^ach  side  being  about  six  inches.  ^^^ 
V\nn\  this  are  placed  eight  thick- 
nesses of  gauze  cut  scjuare,  each  side  measuring  four  inches,  and  upon  this 
riglit  other  thicknesses  of  gauze,  also  s<]uare,  the  sides  measuring  three 
inclus.  Centrally,  upon  the  three-inch  pad,  a  small  white  shirt  button  is 
tied  by  a  stout  silk  ligature,  transfixing  the  pad  and  tied  upon  the  six-inch 
s(iuarc  surface.  This  central  button  also  has  a  piece  of  silk  attached  to  it, 
running  out  freely  in  the  direction  away  from  the  three-inch  surfacfc.  This 
is  to  facilitate  extraction.  Each  of  the  corners  of  the  six-inch  pad  is  stoutly 
tied  with  a  piece  of  silk,  and  the  silk  from  each  of  these  four  corners  is 


1511. — Cabot's  tampon  for  supra- 
pubic prostatectomy. 
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knotU^d  »t  it#*  i*ml  into  »  doiiblo  kimt,  uhi!i'  llii'  silk  ruijnin»;  cut  backward 
U'lnu  the  htilturi  Ih  titnl  with  a  siii^k-  kimt,  for  the  |iuri»osr  of  ilistiu^ui.shinu: 
whiL'h  iH  wliich  wlit'ii  makint^  iUv  rxInirticuK  althougli  praeticallv  it  will  be 
found  that  Ihey  nm^t  all  1:h?  madt'  taul  and  pullod  upon  all  togettier  in  ordtT 
In  ciT(*t't  ri'rnnval  wilfi  tlh-  ^^n'atest  raso  nod  facility/*  This  tampon  is 
applied  tliroi(<<h  tlii"  suprapubir  o|H'niiit^  to  ibe  bWding  surfaeo,  and  litdd 
lirirtty  in  placr  by  a  cord  attached  to  it  and  pastiLMi  tiirough  a  perineal 
opi-nin^^  of  tho  urethra  and  secured  externally  by  a  roll  of  gauze.  The 
tampon  in  randy  retained  longer  than  twenty-four  hours.  The  bbidder  is 
dra inrd  thiou^di  the  hiiprapubie  o]>enin^  by  one  of  the  various  method jt  of 
driiiruip*  alrcjidy  deseriheil.  Frecjueiit  and  sometimes  continuous  irrigation 
of  the  bladder  m  |iraetieed  for  a  few  days.  The  construction  of  fabot's 
lainpon  in  exjdained  by  the  illustration. 

Thv  i^ommntis. — ^Prostatectoniy  should  not  Iw  practiced  hastily,  but 
ml  her  during  a  rpnesri^nt  state  of  the  diHi-asi*,  if  |vossiide,  to  avoid  undue 
ba'niorrhnge  und  reaction.  It  is  wise  in  R'vere  and  olTensive  cases  to  estab- 
lihh  prcliminury  drainage  of  the  bladder  for  a  time  V>efore  attempting  pros- 
taieetomy,  thus  dividing  the  procedure  into  two  stages — preliminary  and 
finab  If  tlie  bladder  lie  much  contracted,  its  distention  so  as  to  a[)i^M.*ar 
above  the  pubis  nuiy  be  otlcndi'd  wiib  not  a  little  danger  of  rupture. 
However,  vci^ictil  distention  and  peritoneal  elevation  are  of  less  operative 
iniportantr  iban  is  the  support  given  the  prostate  by  the  distendeil  bag. 
The  opi.*ning  into  the  Idadder  is  made  at  the  nH>st  prominent  portion  of  the 
nntcriiu'  surfaces  and  sboubl  1h'  large  emnigh  at  hrst  to  iidniit  the  index  tin- 
ger  reailily.  FitUcr  exposes  the  prostatic  structure  with  scissors;,  inserts  the 
Tmg^^rs  into  the  incision  uml  enucleates  the  growth,  wlule  linn  upwanl  pres- 
sure is  made  on  the  periiucum.  Suprapubic  and  infra  pubic  drainage  is 
then  (established.  He  advist's  that  the  incision  of  the  mucous  membrane 
covering  the  eidargemcnt  be  luntle  as  small  as  is  consistent  witli  a  proper 
enucleation  with  the  lingers.  If  the  prostate  bo  fibrous  and  bard,  enuclea- 
tion will  Ik*  very  tlilVicuU,  if  not  impracticable,  and  cutting  with  Ititing  for- 
ct^ps  nnist  U'  employed  instead  for  the  n^movab  While  a  practical  sueoess 
de|H*nds  i»n  the  ctMn}dt*le  removal  of  the  growth,  still,  the  amount  removes! 
lihould  l>e  measun^'d  by  the  demands  of  the  cas*:*.  Posterior  and  lateral 
cnt  ro*»ehment  of  the  growth  on  tlie  canal  should  be  removed  so  as  to  form 
a  funnebshaiK'd  orifiw  with  a  low  and  level  urt»tbral  floor  at  the  prostatic 
ojM^ning.  Drainage  of  the  prostatic  portion  of  the  urethra  is  U*st  rnadc 
llirough  the  |HTina*um,  as  suprapubic  drainagt*  is  better  adapteil  to  intra- 
vestical  op^^raiicms.  A  perineal  incision  provides  not  only  drainage,  but  the 
opportunity  to  sup|mrt  the  i>rostate  body  during  its  removaL  Suprupubic 
entmuct*  is  not  admissible  for  the  purpose  of  prostatectomy  when  t\vd  blad- 
der is  cfmtractnl  to  a  snudl  hanl  s^ie,  Hani  prostates  yield  k»ss  to  pressure 
than  the  soft,  and  therefore  they  require  lani?  nx^tal  distention.  A  suiiire 
should  h«i  intHHluitHl  at  the  lom*r  angle  of  tlie  aUlominal  wound  to  kaa^n 
the  possibility  of  urinary  infiltration.  Introduce  the  linger  into  the  vwieal 
0|  '     wound.    Kummft 

is^u  It  with  a  catheter. 

K^fm  in  dense  msve  at  the  twck  enipbyed  the  roqfeur  for  n^nMital. 
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77/r  firsitlts, — CoiiipkHe  L'ijrt>  dws  not  follttw  tht'  n|k'iali<»ii  in  ihe 
majority  v(  the  erases  of  rocovery,  l^>eeause  of  thr  structural  eluuigct?  in  the 
Ji ladder.  Therefore,  tho  ultimate  prognosis  of  early  operations  is  better 
tfian  tfiose  done  at  a  later  peritid.  Of  "^43  eas^-^s,  28  (11,3  jier  e<mt)  died 
from  the  operation;  of  the  fatal  eases,  34  per  cent  died  of  unvmia  and  8.<j 
|M-?r  eent  from  sepsis.  Of  53  eases,  35  (t*ti  per  cent)  had  complete  fuiie- 
tiona!  re8toration  (Watson).  Alexander  records  the  following  objections 
to  the  suprapuhie  method; 

**  1.  Tliat  the  mneous  membrane  of  the  bladder  and  that  of  the  pros- 
tatic uretlira  are  ent  thronijlu  and  more  or  less  torn  and  brui.sed, 

**  2.  That  the  haemorrhage  is  frequently  severe,  and  re(iuires  packing  of 
ihe  wound  to  control  it. 

*'  3,  Another  and  still  more  vita!  obji^etion  to  thchH^*  niethiHls  is  that, 
after  prostatic  ohstrnetion  is  removed,  a  cavity  is  left  which  is  freely  aeci*s- 
pible  to  the  urine.  In  thii*  the  urine  collects,  and,  as  thi8  is  often  foul  in 
the  cases  operated  upon,  there  is  great  danger  of  septic  infection.  Xor  can 
this  cavity  fnmi  which  ihe  prostate  ha^  be^'U  removed  be  edieiently  draincd. 
S II pra pubic  drainage  alone  is  entirely  inelTicient,  and  even  when  perineal 
drainage  is  employed,  the 
tube,  in  order  properly  to 

drain  the  Idadder,  must  be  ^  /^  ^'^-"■^^^^^.^  ^^ 

placed  above  the  level  of 
this  eav  itv." 

Ditters  Method  (Lat- 
eral Perineal  ProHifiiee- 
iumif ) .  —  I>it  tel  recvJUi' 
mends  removal  of  either 
lateral  lobe  of  an  en- 
larged prostate  through  a 
eu  ne  i  f o  r  m  incision  ( V  i  g. 
151:^).  A  catheter  or 
sound  is  intrnduei'd  into 
the  bhnlder  through  the 
urethra,  and  hehl  in  (dace 

to    triable   the   *iur'n'tm    to      ^^^'  1*"512.— Tho  operation  of  hdenil  prostatertomy, 
'      '^- I     ,1  DitU4*8  method.     String  tiLtm-hed  to  gnu/e  packing 

recogniite    ami    avoni    the  protrudiag from mius. 

urethra,      Tlie   rectum   is 

packed  with  gauze  to  secure  its  prompt  recognition  and  conscf^uent  safety. 
'Hie  patient  is  jdaeed  on  the  talile,  the  back  uppermost,  and  body  oblique  for 
iH'tter  opportunity  of  breathing,  the  legs  i>f  the  patient  hanging  tiver  the  end. 
An  incision  is  made  from  t!ie  tip  of  the  coccyx,  down  the  median  lim;  to  the 
nn'ddh*  of  the  external  sphincter, thence  around  tlie  anus  nearly  to  the  rhaplie 
in  front.  The  prostate  is  freely  expoj^ed  through  the  incision,  tlie  capsule 
incited,  and  the  enlargements  are  removed,  leaving  sullicient  tissue  to  insure 
the  uretlira  frojti  injury.  The  wound  is  then  eleansi'd,  drained,  and  liglitly 
[ankecl.  Several  ^uccessfnl  eases  of  (hii;  metfiod  ut  practice  are  reported, 
ant!  on  the  whole  it  is  entitled  1o  favoVable  consideration.  Piflr  gains  ready 
ami  uneventful  anx^ss  {Cy  the  [prostate  ihrough  a  perineal  incision  similar  to 
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thai  employed  in  bilakral  lithotomy  (Fig.  1607,  r ).  After  division  of  the 
anal  fasciir  nnd  seporatioo  of  the  libers  of  the  levator  ani  rauscle,  the  prostate 
m  exjjojsed  and  eniuluuted* 

The  Combined  Method  (Bdficld). — The  importance  of  the  combination 
of  perineal  and  suprapubic  manipulation  in  prostatectomy  was  first  noted 
by  BelfiekL  However,  to  Nicoll  belongs  the  credit  of  maintaining  the  in- 
tegrity of  the  mucous  membrane  of  the  bladder  and  urethra,  and  thus  pre- 
serving^ the  i:>erineal  wound  from  vesical  infection. 

The  Openttwu. — Suprapubic  cyt^totomy  (page  1310)  is  first  performed. 
The  wall  of  the  bladder  h  secured  to  the  skin  by  five  sutures — one  at  the 
lower  angle — I  be  fuucous  membrane  is  thoroughly  cleansed,  and  the  blad- 
der cavity  is  partly  fdled  with  carbolic  solution  (one  part  in  two  hundred). 
The  patient  is  then  placed  in  the  lithotomy  position,  and  a  sound  or  bougie 
is  passed  into  the  bladder  and  given  to  an  assistant.  With  tlu^  left  fore- 
finger in  the  rectuiu,  an  iHcidon  is  made  in  fhe  perinea!  rhapho  nnd  gradu- 
ally deepened  without  penetrating  the  urethra  or  the  bladder  until  the 
apex  of  the  prostate  is  reached.  The  rectum  is  carefully  separated  fronn 
the  posterior  surface  of  the  prostate,  and  a  vertical  incision  is  made  through 
the  posterior  and  inftTior  part  of  the  prostatic  capsule.  The  capsule  is 
graduatly  separated  from  the  gh^nd  at  either  side  by  means  of  a  periosteal 
elevator  or  a  like  blunt  instrument.  The  assistant  meantime  is  pressing 
the  prostate  down  into  the  perineal  wound  with  his  fingers,  introduced 
into  the  bladder  through  the  suprapubic  ofiening.  (If  sufficient  room  for 
the  isolation  of  the  prostate  is  not  afforded  by  the  median  perineal  wound, 
additional  room  may  be  obtained  by  supplementing  the  median  incision  by 
a  lateral  one,  curved  outward  and  backward,  beginning  at  the  posterior  end 
of  the  median  cut  and  curved  outward  and  backward  to  a  point  t>etween  the 
anus  and  the  posterior  part  of  the  lidjcr  ischium,  nearer  the  former  than  to 
the  latter.  This  incision  may  be  made  at  one  or  both  sides.)  AH  bleeding 
points  having  been  secured,  the  surgeon,  after  carefully  washing  his  left 
index  finger  in  a  carbolic  solution,  puts  it  and  the  middle  finger  of  the  left 
band  into  the  bladder  through  the  suprapubic  wound,  and,  while  pressing 
the  prostate  down  intn  tlie  pcrincid  wound,  removes  through  the  perina^ura, 
with  the  tlngers  of  the  right  band,  the  entire  prostate,  or  as  much  of  it  as 
he  deems  necessary.  A  su  flic  lent  amount  should  be  removed  to  relieve  the 
neck  of  the  bladder  from  pressure,  and  permit  the  bringing  down  of  the 
neek  to  a  level  with  the  post-prnstatic  pouch  at  the  base  of  the  bladder. 
One  judges  of  the  amount  to  Ik*  removed  by  manipulating  the  ]iarts  l^etw'een 
the  fingers  of  the  two  hands.  If  the  prostatic  tissue  proves  to  be  tougher 
and  more  resistant  than  usual,  tlie  fingers  of  the  right  hand  may  be  supple- 
mented by  the  careful  use  of  a  blunt  periosteal  elevator,  and  even  by  Volk- 
mann*s  spoon.  During  the  entire  operation  neither  the  bladder  nor  the 
urethra  is  opened,  except  as  the  former  is  involved  by  the  su])rapubic  inci- 
sion. After  enucleation  is  completed,  the  instrument  is  withdrawn  from  the 
bladder  and  a  large-eyed,  short-beaked  metal  catheter  (like  a  lithotrity 
evacuating  catheter),  or  a  large  gnm-elastic  catheter  c*oud^  is  introduced 
and  tied  in  place.  Tlie  perineal  wound  is  douched  with  a  weak  carbolic 
solution,  carefully  dried  with  gauze  or  sponges,  and  firmly  stuffed  with 
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iodoform  gauze.  Tlie  ii\v  stitches  iu  tlie  siiprafMibie  woiiiid  are  cut, 
reiijaved,  and  the  hladder  is  perraitted  to  drop  from  the  abdominal  wall. 

The  (jfler-irctiimi'nl  consists  niaiiily  in  donehin^  the  bladder  daily 
throuifjh  the  suprapubic  wound  with  hciracie  liuid  or  a  weak  sohition  of  car- 
bolic aeid,  whieli  escapes  thre»ugli  the  catheter.  The  iodoform  packing  is 
elutngeil  every  second  or  third  day  for  a  fortni|2;ht  and  then  disujutinuLHl 
and  the  wound  allowed  to  close.  The  supraputac  wound  is  dressed  with  a 
pfld  nf  suhhTusited  gauze,  and  begins  to  ebise  about  this  lime.  TI>e  douch- 
ing then  may  be  discontinued. 

Tlie  eoinpsiralive  advantages  of  this  metliod  of  prostateetomy  appear  to 
he  the  following:  a.  The  hieinorrhage  is  much  less.  This  is  what  a  priori 
might  he  exfHX'ted.  The  prostatic  ph^xus  of  veins  lies  on  the  surface  of  the 
prostiite,  and  is  therefore  chiefly  renioved  along  with  the  ea|isub\  Fur- 
thermore,  ilu'  plexus  is  eliferty  located  at  the  anterior  and  lateral  aspects 
of  the  organ.  In  approaching  the  prostate  on  the  posterior  and  inferior 
surfaces  l>ut  few  veins  are  encountered,  h.  The  infiltration  of  freshly 
wounded  tissues  by  the  putrid  and  septic  urine  is  avfjided.  In  ad(.»<jiuiLe 
removal  of  ttie  body  aud  lateral  lol>cs  a  large  gaping  cavity  retuains.  In  the 
suprapubic  operation  no  thoroughly  elficient  means  of  tlruining  this  cavity 
is  known.  Tlie  depth  of  the  cavity  in  the^*  cases  h  such  that  it  can  not  be 
propiTly  drained  Ihrough  the  penis,  and  the  tluid  renniining  behind  is  liable 
to  decompose,  which  can  not  occur  in  this  nieihod  of  operation,  c.  The 
operation  insures  adetpiate  removal  of  the  olistrueting  prostatic  tissue, 
thereby  avoiding  a  chief  source  of  failure  to  give  relief  peculiar  to  the  peri- 
neal and  sni>raiud>ie  operations,  d.  The  preservation  intact  of  the  liladtler 
wall  insures  less  risk  of  tearing  the  doi-p  urethra,  and  therefore  chietly  obvi- 
ates the  occurrence  of  the  serious  coui|dications  mentioned  alH>ve.  With  a 
sound  in  the  urethra  and  the  fingers  in  the  bladder  there  can.  with  care, 
Ix*  little  chance  of  removing  any  of  the  bladder  or  urethral  vniW  along  with 
the  prostatic  tissue.  t\  The  abs4'nce  of  a  ]H^riue!il  lube  jM-rmits  the  patient 
to  sit  from  the  first  without  inconvenience. 

The  Eemarks. — In  the  instances  of  median  lobe  mvolvement,  Nicoll 
advises  that  the  removal  of  this  portion  be  oniitted  for  eight  or  ten  days, 
or  until  the  urine  is  aseptic  and  the  perineal  wound  is  covered  with  granu- 
hition,  thus  avoiiling  infiltration. 

The  Combined  Method  (Alfxander), — The  wTiter  desires  to  acknowl- 
cdgo  his  obligations  to  l>r.  Alexander  for  his  kindness  in  furnishing  the 
following  statement,  which  is  quoted  in  fnll: 

"  The  olijcct  of  this  metliod  is  to  remove  those  jiortions  of  the  enlarged 
prostate  which  cause  obstniction.  wnth  as  little  injury  to  tht*  uretlira  and 
Idadder  as  possible.  It  is  lmst»d  upon  the  following  anaiomwal  faris^ 
wbicli  have  l>een  demon.'itrated  by  the  writer:  1.  The  pr<»static  urethra  may 
Im>  divided  surgically  into  two  parts,  the  one  lying  akne  the  opi^nin^s  of 
the  g<*minal  ducts  (vesical  portion),  the  otht>r  lying  below  the  seminal 
ducts  (un^lbral  portion)  (Fig.  1511).  The  walls  of  the  vfsintl  purliun  of 
the  prostatic  urethra  are  comparatively  thick,  and  from  this  portion  of  the 
nrelhra  tlie  prostate  may  be  easily  renioved  without  injury  to  the  mucous 
mcuibrane.    The  walls  of  the  urethral  portion  of  the  prostatic  urethra  are 
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much  tliinner  and  depend  very  largely  for  their  support  upon  the  prostatic 
tij^sue  which  suiTOunds  the  canal.  2.  From  the  central  fibrous  portion  of 
the  prostate,  whieh  lie^  tM-hind  the  urethra,  there  extend  laterally  outward 


Fig.  1*513, — -Transverse  s^eniiori  of  fulurj^i^d  prostate  iiiinieciiately  Ix^hinil  opening  of 
seminal  i1ycl>i,  «,  n.  I'^nliir^f<l  iintnricir  parts  of  latiTal  lobes  (riui  be  tfiyrlwiled), 
b.  HnlarKt'tJ  |HJhitt^rior  part  of  lat^LTal  ltilK*s  (left  tift-pr  eruu'ieation).  +  Tpper  wuU 
of  orethm,  urethral  opt'tiing  anpeiiring  a«  a  verticiil  slit,  with  tht*  vera  (iiouUinum 
bflow.     (From  Alexaader'a  collection.) 

strong  trahecula*  to  the  fibrous  capsule  of  the  gland.  These  trabecule  divide 
the  latenil  lohes  into  two  parts — viz.,  1^  a  portion  lyin^  in  front  of  these  tra- 
becvibe,  and  lym^  at  tlie  siile  of  the  uretlira ;  this  is  the  only  portion  of  the 
lateral  lobe  wtiieh  by  its  erilarircment  causes  obstructitm  to  urination  (Fig. 
t515) ;  2,  a  portion  lyin*;  lieb*w  or  iR'hind  thetie  Inibecula^ — that  is,  l)ehiud 
or  below  the  urethra  ami  Ix'hincl  and  bt^low  the  seminal  ducts — ^never  is  by 


FlO.  b^H  Lt»ni:iliJ<ltTi;il  i^rrUnij  oi  <'nl.iri:i'«i  f>rnstuH'  ami  part  of  postiTior  wiUl  of 
blmltli'r.  d,  rOiiUir^i'U  juitpnor  part.  *»f  U-ft  kiteral  lobp  (ran  Iw  f*nurl<^atecl).  6.  En- 
lflr|5tHi  posterior  part  of  left  latrnil  lobt*  (left  after  enucleation ).  c.  «Si'minal  duct,  d. 
Posterior  wall  ol  bladder,  +  4-  Line  of  proatatie  urethra.  (From  Alextrnder's  col- 
lectic»n.) 
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its  enlargement  a  rauj^?  of  obstruction  to  urination  (Fig.  1511)).  The  por- 
tion of  the  lateral  lobe  which  causes  obstruction  can  be  enucleated  en  masse, 
leaving  the  posterior  portion  of  the  lateral  lobe  and  the  capsule  intact.  The 
fibrous  trahceuUe  uu'ntioned  above  form  the  line  of  cleavage  between  the 
anterior  and  p<>sterior  portions  of  the  lateral  loljcs. 

^' The  Prcparalion  of  (hv  Pitiuni. — The  patient  is  prepared  as  for  any 
major  surgical  operation*  It  is  important*  when  possible,  to  devote  a  few 
days  before  the  opration  tu  on  attempt  to  diminisii  infection  of  the  bladder 
by  careful  ealheterijiui  antl  washing,  and  by  the  internal  adnn'nistration  of 
full  doses  of  nrotropin.  The  patient  bein«t  etherized  the  bladder  is  emptied 
and  is  then  dit^tended  with  a  sterile  salt  solution,  from  eight  to  ten  ounces 
being  sutlicient  in  most  cases  to  bring  the  organ  well  above  the  pubes. 

'*  The  Operation,— Tkt  hJadder  is  exposed  in  the  space  of  Rctzius  by  a 
rertira!  itirisJon  hetfrfm  ihv  rrrfi  muscles:  two  traction  <utores  are  intro- 


FlG.   1515. — Lon^jtiidinalseorion  of  enliiriLii'ii  |>riista!t' jujil  iPJirf  <if  jn«st«Tinr  v\    i  i.]- 

der.  (J,  MiHivrute  inlra-nrrlhnil  [jroj^Hlinri  of  loft  lateral  Iriti*".  h.  Kular^i  nu  ;.J  oi 
the  posterior  part  of  the  k-ft  tntrml  UAn\  r.  St^rtiinul  cturt.  rf.  Part  of  left  wall  of 
blacidor.  m.  rlnlnr^pci  middle  lobe  projecting  tipwiird  into  blaiider,  caiusiiig  a  cres»- 
cetitic-shaped  urethral  orifk-se  (may  he  enucleated).     (From  Alexander's  collection.) 


dueed  through  its  anterior  walU.  Between  the^e  sutures  an  opening  is 
made  into  the  bladder  large  enough  to  permit  tlie  of^^rator  to  pass  his 
finger.  The  condition  of  the  bladder  and  the  intravesical  projections  of 
the  prostate  can  now  \w  thoroughly  examined  by  digital  exploration.  The 
edges  of  the  bladder  wound  are  then  united  to  the  skin  by  a  single  temporary 
stitch  on  each  side.  The  suprapubic  opening  is  now  auvered  with  gauze, 
and  the  patient  is  placed  in  the  lithotomy  posture.  A  broad ^  median- 
grooved  staff  is  passed  into  the  bladder  and  held  by  an  assistant.  The 
membranous  urethra  is  opened  by  a  free  median  perineal  incmon,  cutting 
ihrouffh  the  ffoor  of  this  portion  of  the  urethra  from  jttsl  behind  the  bulb  to 
the  apex  of  the  prostate.     Tlie  operator  introducers  his  linger  into  the 
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vvdijiid,  and  as  (lie  stafT  is  withdrawn  tJie  finger  is  jiassfd  through  the  pro^ 
tatie  urethra  into  the  IduddiT  for  the  inirpose  of  dilating  the  eanal.  The 
operator  now  ajraiii  wasJies  and  disinfects  his  hands,  if  they  have  been 
suiled.  1I».*  then  passes  the  forefin^^T  of  his  left  liand  thnni^^fi  the  snpra- 
pnhic  won  rid  into  the  l>!adiler,  antl  presses  the  prostate  thjwinvard  into  the 
pi'rinieiini.  Tlie  foretin^-r  uf  his  right  hand  is  introdiieed  through  the 
[M?rineal  wound  into  tlie  urethral  part  of  the  prostatic  urethra  and  liegins 
the  process  of  enuelcation.  This  i«  perfftrtncd  as  follows;  The  ojierator 
feels  in  tlie  lateral  wall  of  ihe  prostatic  urethra  ft>r  a  proniiuencc  due  to  the 
etdargcnient  of  one  of  tlje  lateral  loljcs,  and  hicaks  through  the  mucous 
niernlirane  immediately  in  front  of  this  pronunence.  As  soon  as  this  is 
done  the  finger  pass^'s  lx*tween  tlie  anterior  aiul  posterior  portions  of  the 
lat(  ra!  lohe  in  the  line  of  cleavage  formed  l>y  the  fibrous^  trabeculje  spoken 
of  alxive.  The  ohstrueling  ]»ortiou  of  the  lateral  Inbe  is  easily  separated  on 
its  lateral  and  posterior  surfact^s  from  the  posterior  j)art  of  the  prostate 
and  its  ca]>suU\  It  is  then  se|>arated  from  the  mucous  membrane  at  the 
vesical  neck  and  from  the  upper  portion  of  the  prostatic  urethra;  during 
this  ]»art  of  the  o|ieralion  the  mass  to  he  enu{deated  may  lie  seized  with  for* 
ceps  passed  into  the  perineal  wound  and  drawn  dijwn  into  the  periuanim. 
The  finger  in  the  bladder  may  be  passt^d  into  the  urethra  during  this  pro- 
cedure, and  prevents  tearing  the  nuictms  membrane.  Having  removed  the 
ohstrueting  growth  from  one  hiteral  lobe,  a  similar  procedure  is  done  upon 
the  other  side  if  necessary.  Mln^n  a  so-called  middle-lobe  enlargement 
exists,  this  can  Ik*  removed  by  pressing  it  down  from  aljove  into  the  cavity 
formed  by  the  removal  of  the  lateral  lotjes,  ubm  it  can  be  easily  removed 
in  the  same  manner.  The  only  part  of  the  urethra  torn  is  that  in  front  of 
the  upening  of  the  seminal  duets.  After  removal  of  all  the  otjstrncting 
jiortions,  the  wound  and  bladder  are  tUisbed  with  a  hot  saline  solid  ion: 
haemorrhage  is  controlled  by  pressure;  a  large  eatlu'ter,  about  30  F.^  wilh 
thick  walls,  is  introduced  into  the  bladder  through  the  perinanim  and  a 
ridilK^r  drainage  tnl)e  with  a  single  eye  near  the  end  is  inserted  intu  the 
bladder  through  the  suprapubic  iulH\  The  bladder  is  then  closed  about 
this  tube  in  the  manner  recommende<1  by  Gilison  (page  K^'^'^^),  the  perineal 
IuIk'  is  retained  in  place  by  tajtes  fastened  to  a  waist  band,  and  the  bladder 
is  drained  through  the  perineal  tube  by  siph(Ui  (jmges  VA2(^  ami  13'24), 
The  after-treatment  consists  in  daily  waslnng  the  bhuhhT.  The  up|K?r  tube 
is  removed  on  the  fourth  day  and  the  lower  tuk^  at  the  end  of  one  week. 
Rnlh  wounds  have  usually  beakni  by  the  end  of  five  weeks.  The  advan- 
tages we  have  claimed  for  this  method  are:  1,  the  entire  obstructing  prjr- 
tions  of  ttie  prostate  are  thorougldy  removed  through  a  perimal  oj)cning 
without  injury  to  the  mueous  meudirane  of  tlie  bladder,  or  of  the  prostatic 
urethra  above  the  opening  of  the  seminal  duet;  2,  haemorrhage  is  rarely 
a  scTious  complieation:  3,  the  most  eftieient  and  thorough  drainage  of  the 
l>hidder  is  secured;  4,  the  time  recpiired  by  ]>ractieed  hands  to  ]>erforni  the 
ojK'ration  is  emnparatively  short :  5.  the  best  ecmdilions  are  left  for  a  return 
of  com]>h'te  vnjiintary  urination. 

**  Thf*  Dttnffvra  of  (hr  Opcmfkw. — Panders  of  tlie  operation  are:  1,  s\i\^ 
preBsion  of  urine  in  those  cases  in  which  there  is  advanced  renal  disease;  2, 
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Fl«i.  1516, — (I,  Syme'sj  pftrtlv  tlilattHl  Imi-lnr,  *item  flampe<l  with  forceps,  also  tlie 
trai'tor  ^niilc*,  ft.  Syuie'«  tni<^tnr  whli  ^liido  inriHMlnriHL  r.  Pericistrolnnio  for 
cnurliviliiiu  piirpusfs.  tf,  YiMih;;'^  tr:if'f«>r  witli  opcmil  lilncles.  r.  NctMlli^s,  /. 
H**alpfls-  If.  Hltjfil  n'trrirtor.  h,  i\rt»t\vi\  .<in(f.  L  j.  'riiumlt-fnm'ps,  A,  Ciirvr**! 
sharp- point (*(J  uikI  stini^lit  liluiit-jxtiiilrcJ  sris*«)n*.  L  Ctorisvi.  Albarmii*  L^'dislon, 
and  r>thi^rs  have  tie\  iM'd  pt-nKtaii*-  trfM»tora»  For  inMrumentM  emphyed  in  other 
methijd^  of  jfTt/ittak-cUnny,  sev  Flu.  1314. 


1343 


OrERATIVK  SURGERY. 


1 


hemorrhage.  Haemorrliagf?  is  rarely  bitious,  and  lud  always  be  controlled 
by  packing  the  perineal  wound  with  gauze  alxJUl  I  hi-  druinage  tubo;  3,  in- 
jury to  the  rectum.  This  may  occur  at  the  time  ilial  the  obstructing  por- 
tions of  the  prostate  are  detached  from  the  anterior  portion  of  the  urethra. 
It  is,  however,  necessary  only  to  remember  this  danger  to  avoid  it. 

"  r/u^  Rc.suli^. — ^The  results  of  the  operation  in  our  liauds  have  been 
good,  considering  the  very  bad  condition  of  most  of  tlie  patients  operated 
upon.  The  following  is  a  summary  of  the  writer's  cases:  31  caseg^  3  deaths^ 
I  due  to  sepsis ;  1  due  to  uraemia ;  I  due  to  sepsis  and  nntmia.  One  partial 
pnecTss:  the  patient  emptied  his  bladder  completely,  but  hafl,  at  last  report*?, 
small  rectal  fistula,  resulting  from  a  tear  into  the  rectum  during  opera- 
tion ;  27  successful  cases,  in  which  the  vesical  function  was  restored,  the 
patients  emptying  their  bladders  completely,*^ 

Mantf  modifirniioHs  have  been  advist^d  and  practiwd  with  the  idea  of 
avoiding  the  suprapubic  cysto(omy  element  of  the  combined  method.  Sucli 
drawing  the  prostate  downward  by  means  of  the  fingers  passed  into  the 


V 


/ 


Pro*  1517. — Opemtion  of  perineal  proatatertomy^  tractor  introduced,  pocstcriur  emrfac-e 

e\pciaed,     Prf»ust*»  mf*th<»d. 

rectura  (CeJsus).  Downward  pressure  atH>ve  the  jmbes  (Thompson)  or 
made  through  an  incision  at  that  point  (Bryson)  not  entering  the  bladder. 
Johnson  ma«le  a  small  opening  just  above  the  pubis  into  the  space  of 
Retzius  (Figs,  Itai  and  5S3,  f,  vol.  i),  through  wbir*h  the  finger  was  intro- 
duced, carried  down  to  and  eansed  U)  press  ufion  the  prostate  while  the  enu- 
cleation was  auccessfuily  |>erformtnl  throTigh  the  perineal  incision.  It  is  evi- 
dent that  this  plan  is  lK?Kt  suited  to  small  and  thin  [wtients.    Mifnifr  reports 
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a  case  of  enueleatiou  accomplished  with  eoinparative  ease  and  practical  suc- 
cess upon  u  large,  stout  jnitieiit  (two  hondriMl  and  forty  pounds)  in  the  fol- 
lowing manner:  Tlie  posterior  extremity  of  the  usual  longitudinal  incision 
was  extended  backward  in  a  curved  manner  so  as  to  correspond  to  the  ante- 


Fin.  1518. — The  operation  of  perineal  prost^tectoiiiy,  cnpsule  and  prostatic  orethra 

opt^iH'd.     Proust's  method. 


rior  lialf  of  the  circuniferenco  of  the  anns.  The  curved  flaps  were  reflected 
outward  and  prostate  exposed  to  view.  A  grooved  staff  was  then  intro- 
duced into  the  urethra  to  afford  a  better  outline  of  the  canal  in  the  prostate. 
A  median  incision  was?  made  into  the  posterior  part  of  the  prostate  without 
op<.ming  the  urethra,  through  which  wound  the  enlarged  laU^ral  and  middle 
lobes  were  easily  enucleated  with  the  finger  while  manual  pressure  from 
alx>ve  Whind  the  symphysis  pubis  was  made  on  the  prostate.  In  this  in- 
stauft*  the  fjronounced  borders  of  the  grooved  staff  coutrihnted  to  rupture 
of  the  urethra  during  enucleation.  Venous  oozing  from  the  prostate  char- 
aetfTized  this  case  for  some  hours  aftpr  operation.  Suprapubic  and  peri- 
neal drainage  is  then  established. 

Perineal  Prostatectomy. — Perineal  prostatectomy  at  the  present  time 
is  in  the  aseendanev,  i*nd  s^^vnis  likelv  not  only  to  enlarge  the  field  of  oper- 
ation itt^elf,  but  also  to  become  the  operative  nu'asnre  of  choice*     Watson* 

•Annals  of  Snrgicry,  June,  1904. 
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mojit  happily  has  lately  divuk'tl  the  tedmiqiio  of  this  o|jeration  into  the 
follnwiiig  f.'^si.'iitiali?:  1.  Tlic  fri^'  exposiirt'  of  the  proslate.  2,  I^lukiog  the 
prostate  accos.'^iljle  ant]  liohlin^  it  in  a  fixed  pojiiticm  during  removal.  3. 
Avnidiii;!  injury  of  the  uriiiarv  i^pluncters,  of  tlio  reetuio,  of  the  urethra, 
and  ejaeidatory  duelt?,     4,  Avoiding  ha^inorrhai^e. 

The  Free  Expoi^ure  of  the  Prosiale.^-lLht  eurved  transverse  (Fig. 
15'2S),  the  inverted  A  and  inverted  A  incisions  (Figs,  l.jdS  and  150!i) 
utl'nrd  full  exposiin*  and  free  op|inrtuTiity  for  drainage.  Then'  are,  h<»\v- 
ever.  attendinl  with  freer  Ideeding  than  the  nudian  incision  for  ap]>areiU 
reai^on^.  After  exposure  of  the  membranous  urethra  free  the  rivtiini  from 
it  and  from  the  prostate  hy  transverse  division  of  the  tendinous  center  and 
by  blunt  disseetion  with  the  lingers  betwcrn  the  prttstnb^  and  tiie  r<vtntn, 
exposing  hy  tbis  lUiuHis,  and  by  aid  of  retrjutor?^,  the  |i07iteriur  i^urfaee  of 
the  prostate  body  (Fig.  1517). 

Making  (he  Prostate  Aecvsmble  and  hohflitij  it  in  Fired  Position  dntinff 
RcmovaL — Xumeronts  traetors  have  been  devi.^-d  to  ujeot  the  retpiireiuentj* 


^\ 


^V 


Flo»  1519, — oppninon  of  perineal  pn*st;it«xtomy,  iLijtsule  separated  and  him*'d  hark 
from  front  and  posirrior  parlw  of  gland,  Inmle^ra  held  by  forceps  jireparnlory  t« 
removal.     Atharmn*s  methoil. 


of  thiR,  the  seeond  e.sH'ntial  (Fig.  l/>1<i).  Some  operators  regard  the  fingrr 
a^  the  Iwst  tnietor  Ix'ean^e  of  its  t^enjiibilitv  and  a(bi|dal»iHty  lo  tliefle  parti*. 
Promt  introduces  his  tniclor  and  cxp»si'ii  the  posterior  surface  of  the 
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]*ro8taU}  (Fig.  151T),  is<ilati«,  ligatures,  ami  vuU  arr«»ss  tin-  iippir  i^nds 
of  the  cjac'uhiturv  tltH't.^,  atul  the  accoiiipauying  voistieLs;  cuts  awuy  aka 
|>art  of  tht'  shi'ulh  of  the  postorior  surface  of  tlie  prostate;  8|)lits  by  a 
Diedian  inci.Hiun  through  the  posterior  i?urface  of  the  organ,  the  prostate 
and  the  j^roiitatje  urethra  (Fig*  151H)  ;  pa.sses  tlie  finger  itilo  the  jiro.4atie 
lu'ellrni  as  a  guide,  jjreventiug  injury  of  the  urethra  ihiriug  enueleation  of 
eaeh  of  Uie  JoIn-s  in  tiirji;  euueleiiteg  the  imier  portious,  first  cutting  with 


Fit;.  J.vjiL — 4)peratiori  of  perineal  pi^      ,       ;    ; -y,  ;  [u.-tati(  uniht:*  tliv  nf 

g] an  ti  begi m,     A 1  barraii  *e  method . 

scissors  tlieir  aitaehments  to  the  urethra,  j^eparatiug  the  outer  portions 
from  the  sheath  by  blimt  Jit^section. 

AtbfirrtiH  ihjes  not  li^mtnre  tlie  vessels  or  the  ilnets,  lie  sj>lits  the 
prostate  and  the  prostatic  urethra  in  the  ruediuu  line  posteriorly,  lie  in- 
troduees  his  forefinger  and  licgins  the  enucleation  by  separating  the  outer 
ea[)snle  i>f  the  gland  frorn  the  proper  one  (inner)  along  the  line  of  ineisiou 
just  nientiuned,  first  with  seii^sors,  then  witfi  tin'  fingerfi,  as  lie  proei^cds^ 
tnwaid  the  outer  lateral  asi>eets  of  the  gland,  first  on  one  side  and  then  on  tile 
other,  until  he  has  cleared  alwut  half  or  a  little  more  of  the  ghind  from 
its  ouhT  sheath  (Fig.  1.*>IIV)  ;  then  he  frees  the  glanti  witli  scisjiors  fr»»ni  the 
urethra  (Fig.  LV^tT)  until  he  has  separated  it  for  about  half  of  its  hiigtb, 
where  he  euls  aeross  and  nnnoves  ihe  freed  anterior  half  of  tla*  glautl.  This 
enables  fiiin  to  easily  reaeh  the  farthest  end^  of  the  two  lobes  with  his  linger 
tip  pushed  on  into  the  bladder,  and  lo  draw  each  of  the  remaining  jjarts  of 
the  gland  well  down  into  the  wound  by  tiie  finger  enifdfiyed  a.^  a  tractor.  He 
then  fnM's  the  rest  (^f  the  ^dand  frt»ni  the  slieatb,  taking  it  away  in  one  or 
more  portions,  as  seems  most  eonvenienf,  The  middle  h)he  is  removed  by 
s[dilling  the  floor  of  the  prostatic  urethra  antl  enucleating  tlie  upper  por- 
tion with  the  fingers,  dividing  the  lower  end  with  «ciH8or8.    When  the  pros- 
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tatic  urethra  i^  much  enlarged  and  boggy,  he  ret^ect^  it  longitudinally  and 
sutun^s  I  hi'  cut  edges  together.  Yottng  niakei*  a  decided  attempt  to  stave 
the  ejuculatory  ducts.    He  introduces  his  traetcM',  luakes  an  ineitiion  at  cither 

Bide  of  the  median  line 
throngh  the  capsule  (Fig. 
I'^j'il),  enucleates  with  a 
blunt  disseetor  (Fig. 
lot^'v^),  huhling  and  guid- 
ing the  gland  during  dis- 
>eeti<jn,  and  tin  ally  re- 
moving it  with  fctra^psi 
|>eeuliar  to  hitnsi'lf,  Rij- 
ilifgier  exposes  the  pros- 
tate through  a  median 
incision  of  its  capsule 
and  frees  the  lobes 
by  blunt  dissection,  ex- 
cept at  the  parts  lying 
contiguous  to  the  pros- 
tatic urethra,  whieh 
parts  are  elani(>eil  in  I  he 
long  axis  of  that  tube 
and  cut  off  with  scis^org 
outside  of  llie  elampg, 
thus  teaving  small  por- 
tions of  the  gland  con- 
nected with  the  urethra 
at  either  side.  By  this 
course,  neither  the  ure- 
thra nor  ejaculalory 
duets  are  involved  in  the 
removal  of  the  gland. 

The  Avoidance  of 
fia'morrhagt,  —  Since 
the  vascularity  of  the 
prostate  is  largely  with- 
in the  outer  capsule,  the  maintaining  of  its  integrity  so  far  as  possible  and 
the  avoiding  of  injury  to  associated  vessels  by  careful  use  of  cutting  instru- 
ments, and  litxTal  employmc-nt  of  blunt  dissection,  reiluces  the  danger  of 
haemorrhage  and  of  injury  to  the  velum  to  a  miniuinui. 

The  Qetieral  Prernnfioth^. — (Vmdnrt  the  operation  nmler  thorough  asep- 
sis, cleansing  the  rectum  thoroughly  lie  fore  iM^ginuiug  and  jihigging  it  high 
up  if  necessary,  to  j)nn'ent  invasion  from  above  of  intestinal  contents.  The 
interchange  of  a  finger  from  rectum  to  wound  should  be  avoided*  and  when 
done  thorough  cleansing  of  the  digit  shoidd  precede  the  act.  Ample  i^- 
posure  of  the  gland  should  go  liefore  the  operation  and  free  drainage 
ifollow  it.  Avoid  haemorrhage  by  injuring  as  little  as  possible  the  outer 
sheath  in  exposing  the  gland  and  by  enucleating  the  latter  by  going  tetweeii 


Fio.  1521 , — <  ^penition  of  perineal  prostatect47my,  trar- 
tor  in  p]iivi'  und  in  uclion,.  posterior  ?urf ace  of  pros- 
tate cxpo^d,  latenil  incisions  in  cupsule  outside 
of  eiaculator>'  ducta.     Young*8  method. 
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the  two  sheaths.  Avoid  splitting  the  inner  sheath,  for  hleeding  and  eoii- 
tiimm  follow  enucleation  under  these  eircuniHtances.  Since  the  outer 
sheatli  varies  in  thickness^  as  a  whole  and  also  in  places,  exereise  caution,  as 
in  instances  of  thin  sheaths  the  hladder  and  urethra  are  readily  invaded, 
l*uring  sei>araiion  of  [ir<*state  from  reetuin  kev\)  tlie  iorh'x  linger  in  the  lat- 
ter as  a  guide  to  prevent  injury.  For  the  same  reason  avoid  the  nee  of  sharp 
instruments  when  possible,  practicing  hlunt  dissection  instead,  and  care- 
fully shunning  downward  pressure  on  the  howel  in  all  instanecs:  vigorous 
mani|U[lation,  slip|iing  of  instruments,  and  the  witlidrawal  of  a  large  nuiss 
through  a  snuill  perineal  opening  or  a  portion  not  detached  from  the  ure- 
thra, each  may  eause  rupture  of  the  iirethrrd  wall.  Arrest  bleeding  by  ]aick- 
ing  with  gauze,  keep  the  wound  thoroughly  cleansed.  When  possible,  a 
eystoseopie  exauiination  should  }ireeede  operation  on  the  [irt^state. 

The  Genf'ral  Remarks.^The  perinea!  ineisiori  selected  should  conform 
to  the  size  of  the  gland,  the  presumptive  diflieulties  of  the  operatitm,  and 
the  need  for  drainage,  lljri.son  regards  downward  traction  on  the  prostate 
by  two  fingers  in  the  rectum  or  by  one  passed  through  the  urethra  into  the 


Fiti.  1522. — i)peration  of  perineal  pmstatoctomy,  enit<  k  ation  of  lolxs,  torcepe  in  poaitioa, 

Young's  method. 


bladder  as  being  fpiite  sufficient  for  fixation  purposes  during  enucleation  in 
all  extt^pt  fat  subjects,  tireat  traction  by  special  agents  during  removal 
of  the  distal  part  of  the  ghind  may  cause  tearing  of  the  superimposed  mem- 
brane. A  transver&e  suprapubic  incision  may  be  employed  instead  of  the 
verticah 

Morcellemeni  should  lie  pmcticed  when  the  gland  is  so  tulherent  to  Oie 
sheath  as  to  incur  the  danger  of  wounding  the  venoiiB  places  of  the  sheatli 
by  effort  of  enuelea(i<m. 
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Parker  Syms  rcgank  early  ojK'ratinn  as  essential  to  tiic  lyest  interests 
of  the  patient.  He  does  not  believe  in  ullowinvr  the  patients  to  continue 
catheter  life,  since  lie  regards  pruslMteeloiny  lo  Ijc  far  safer. 

Syms  urges  the  importance  of  proper  posture  for  the  patient — hthot* 
omy  position,  elevated  pehisi  willi  extreme  flexion  of  the  thighs  (Fig.  1523). 
Through  a  median-line  incision  he  opens  the  mend>ranous  urethra  on  a 
Synis  staff  and  divides  it  hack  to  the  tip  of  the  prostate.  He  then  irri- 
gates the  bhidder,  dilates  the  prostatic  urethra  with  the  index  finger,  and 
intrm!uces  the  eoHapstnl  rubber  tractor  (Fig.  1516,  b)  well  into  the  blad- 
der The  liulb  of  tlie  tractor  is  then  dilated  by  forcing  into  it,  with  a  piston 
eyringe,  two  and  a  half  ounces  of  water,  and  the  stem  is  clami>ed  to  prevent 


1523.^PcTiiH"a.l  prostatectomy.     Paticjit  m  exa^^^rated  Uthcjtomy  positioD. 

the  escap  of  the  fluid.  Firm  traction  is  now  made  on  the  tube  to  draw 
down  and  fix  the  neck  of  the  bladder  nm\  prostate,  and  the  tulie  is  then  car- 
ried over  the  |>ennLeum  and  firmly  held  liy  an  assistant.  The  fibrous  sheath 
is  now  opened  (Fig.  I5'i4l,  and  the  enurleation  juTfornied  with  the  fingers 
with  ease  and  rapidity.  The  floor  of  the  prostatic  ur<.'thra  is  fn^quently 
split,  wbieh  aet  dues  not  jirejudice  the  fimil  n-siilt  in  Synis's  experienee.  A 
drainage  tulK?  is  introduced  into  the  bladder  through  the  perina3Uui,  stitched 
in  place,  and  the  wound  carefully  packed  with  gauze  about  the  tulk\ 
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The  AftcrAreatnifiit. — The  gauze  is  rtMiioved  at  the  end  of  twelvt*  to 
tuTnty-ioiir  hours.    Tlie  Itibu  is  renicivcd  at  the  end  of  twenty-four  to  sev- 
enty-hvo  hours.     Tlic  |»at!t*iit   is  alhiwod   to  he  up  when  the  tube  is  re- 
moved.    Syins  no  Icniger  feels  tluit  the  pnssiige  of  a  sound  ib  ntH:*essary  ag  a 
]*o  u  t  i  n  e .    B I  a  d  1 1  e  r  f  u  n  et  \m\ 
is  SDOii  restored,  and  e(uu- 
jjlete  heahng  should   take 
phieo  in  froiu  three  to  five 
weeks.   Tlie  jjalieiit  should 
1h'  practieally  well  at  the 
end  i»f  two  wi  eks.     If  eys- 
titis  has  been  prolonged,  it 
may  require  eareful  after- 
t  rest  I  men  t. 

The  Results , — Sy ms 
reports  35  openitions  with 
2  deaths.  The  ages  ranged 
from  fifty  to  eighty  years. 

C o m  p  i  e  t  e  an<l  final 
cure  frorn  any  method  of 
operation  should  aot  be 
tuo  eonhdiMitly  t»xpeet«'<l. 
but  uiueli  relief  and  even 
practieal  eure  happens  in 
very  many  castas.  It  is 
f|inte  evident  that  the 
ideal  met  hod  of  firaetiee  is 
yet  to  Ix?  established,  also 
that  the  many  important 
novel  suggestions  of  prac- 
tical utility  fretpiently 
pre??enteil  by  tlioughtful, 
skillfu!  operators  may  Ik; 
regarded  as  an  earnest  of 
an  early  and  final  suecrss. 
Enough,  however,  is  al- 
ready known  to  enable  one  to  exercise  wise  discretion  in  the  adoption  of 
the  method  to  fit  the  case.  Careful  study  of  caiH*8  before  operation,  attended 
with  recorded  reasons  for  special  change  in  t^H'linitjUe,  followed  by  full  state- 
ments of  the  iiiirnediatc  and  Inial  results  of  ofKTative  effort,  will  hasten  uUi- 
nuite  eonchisions. 

The  Oen**r(il  Resfilh, — Of  5:10  castas  operatinl  on  bv  the  perineal  route, 
33  ((i.2  per  cent)  die*!  from  the  operation.  Of  the  fatalities,  :ir>  p(*r  cent 
were  due  to  nra-uita  and  17. H  per  cent  to  si*psis.  I>f  1  15  castas,  87  (GH  per 
cent)  resulted  in  tomjdete  funetional  restoration  (WatsorO-  7Vr?7'.s  ipiotes 
lieifield  as  follows:  "*  Dr.  Belfield  gives  the  mortality  of  ])n>stateetoniy  as  in 
jier  cent,  that  of  the  perineal  o|:H:Tation  as  !J  jN/r  cent,  and  of  the  suprapubic 
a&  Iti  per  cent.     He  givea  the  table  on  the  following  i»agc : 


FtG,   1524. — P(*nn(\il    f>ro8tatcttoiiiy,  I'iirki  r  Syriis's 
method.    Tmrtcir  in  place,  sheath  of  pmstate  iiinHed. 
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RESTORATION    OP  V0I.ONTAAT    UrI- 
JitATIOK. 

Cues. 

SueoeoBM.             F«iiiire«.       i 

Doatlii. 

By  perineal  incision  ........ 

By  suprapubic  iticiHiou  ,.»... 
By  combmed  incisiyna.  ...... 

41 

88 
4 

17 

29 
3 

7 

12 
0 

4 

12 

1 

133 

49 

19 

17 

"  The  discrepancy  in  the  totals  of  the  secont]  and  third  columns  de* 
pends  npon  the  fact  thjit,  in  estimating  the  resuh  of  the  operation,  the 
author  has  omitted  all  cases  in  whieh  the  history  after  operation  is 
inijierfeet." 

Desnos,  in  22  cases  of  his  own^  reports  2  deaths  (with  a§:^avated  gymp- 
tonis),  4  not  !ni|»rtivrd,  *ind  1">  ini|irnvrd  nnd  (  ureil. 

Castration,  operations  on  the  vasa  deferentia,  and  ligature  of  the  iliac 
arteries  are  each  praetieed  to  a  greoter  or  lesser  extent  for  the  cure  and 
relit'f  of  prostate  hypertrophy.  The  teehni<|ue  of  these  various  operations 
can  be  found  under  the  projwr  headin^!^,  and  I  he  results  oidy  will  \k*  pM'U 
at  this  time.  In  1893*  Whitr  formally  announced  lo  the  profession  his 
belief  in  castration  for  relief  from  the  alllietions  of  prostatic  hypertrophy. 
Since  that  time  many  oixsrations  of  this  nature  have  heen  done,  some  of 
douhtful  result,  other.s  premature,  and  many  ill-judged,  as  will  necessarily 
hai^pcn  in  novel  proposals.  However,  sulliciently  t  rust  wort  liy  results  are 
now  W'fore  us  to  establish  the  fact  that  castration  should  be  regarded  as 
one  of  the  proper  metliods  of  treatment  in  selected  cases.  The  sentimental 
objection  will  no  doubt  lead  to  delay  that  will  lessen  the  benefit  that  other- 
wise might  be  ex}>erienced.  Cast  rat  ion  is  regarded  now  less  favorably  than 
formerly  because  of  the  disappointment  following  the  practice,  also  because 
of  the  great  advance  in  the  beneficial  outcome  of  prostatectomy. 

FettU'kk  regards  double  castration  of  value  in  the  following  conditions: 
1,  in  reducing  bulky  overgrowth  of  the  lateral  1o1k»s  of  the  prostate:  it  may 
bt*  fouml  that  the  small,  tough,  fibrous  median  or  lateral  vesical  outgrowths 
will  be  lietter  removed  by  suprapubic  prostatectomy;  2,  in  controlling  the 
distress  and  danger  of  an  inflamed,  senile,  enlarged  prostate;  3,  in  lessening 
the  frequency  or  diltlculty  of  introducing  the  ciitlieter  in  advanced  or  con- 
firmed catlu'ttT  life;  4»  in  avoiding  the  mechanical  difficulty  of  crushing  a 
post-prostatic  or  a  post-trigonal  stone  by  leveling  the  base  of  the  bladder, 
(bus  rendering  the  ofH^ration  of  litholapaxy  feasible  in  a  condition  in  which 
jjefore  it  was  impracticable;  5,  in  reducing  chronic  cystitis  and  recurrent 
phosphatic  calculus  in  cases  of  contirmed  catheter  life. 

The  liesuih. — The  death  rate  of  operation  is  reported,  5  to  10  per  cent 
in  selected  cases;  [)ermanently  improved,  71  per  cent;  return  of  bladder 
contractility,  G6  per  cent:  cystitis  relieved,  52  per  cent.  Of  210  casus  of 
castration  for  relief  of  prostatic  hypertrophy,  34  i  16.2  per  cent)  died  from 
the  opi*ration  (Watson), 

Vasectomy  {Alharmn) — The  exposure  of  the  cord  as  it  escapes  frara 
the  external  ring,  and  in  its  course  to  the  testis,  followed  by  ligature  or  sec- 

♦  Tmnsactions  of  the  Ami*riean  Surpjical  Association,  1803, 
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tion  of  vas,  or  division  of  the  nerves,  or  ligature  of  the 
arteries  of  the  testicle,  is  quite  an  easy  matter  (page 
1226).  The  vas  deferens  is  recognized  by  its  pearly, 
firm  structure.  It  is  located  normally  behind  the  testicle 
and  posteriorly  in  the  spermatic  cord. 

The  Results.— Of  252  cases,  21  (8.3  per  cent)  died 
from  the  operation.  In  mild  cases  and  in  those  who 
refuse  castration,  vasectomy  may  be  employed.  The 
immediate  danger  is  less  than  in  castration  and  slightly 
greater  than  in  the  Bottini  operations,  but  the  ultimate 
outcome  is  not  as  good  as  in  either. 

Ligature  of  the  internal  iliac  arteries 
(Bier)  has  been  practiced  by  Meyer  and 
others,  but  not  with  that  degree  of  success 
that  justifies  the  substitution  of  this  meas- 
ure for  either  of  the  preceding  plans  of 
treatment.  An  occasional  early  apparent 
success  of  an  unusual  measure  is  unfortu- 
nately often  very  misleading. 

The    OalvaiKH^iutery    Method    (Bol- 
tini). — Bottini  introduced  to  the  profes- 
sion the  application  of  galvano-cautery  for 
treatment  of  prostatic  obstruction.     Bottini^s  instru- 
ment has  been  much  improved  by  Freudenberg  (Fig. 
1525).    Before  the  operation  the  characteristics  of  the 
tumor  should  be  determined  by  means  of  the  cystoscopy 
and  urotropin  should  be  given  for  two  or  three  days  1h»- 
fore  the  procedure.    Immediately  before  operation  wash 
out  the  bladder  with  a  solution  of  boric  acid,  leaving  in 
the  organ  about  four  ounces.     Observe  strict  asepsis 
in  all  of  the  details  of  the  measure.    Just  before  using 
the  instrument  test  it  in  all  respects,  noting  if  it  be  in 
complete  order. 

The  Operation. — Place  the  patient  on  the  back  and 
anaesthetize  with  chloroform  if  there  Ix?  no  objection  to 
its  us(»;  introduce  the  instrument,  tightly  closed,  slowly 
into  the  urethra  and  carry  it  carefully  over  the  obstruc- 
tion into  the  bladder;  turn  the  beak  downward  and  hook 
it  snugly  against  the  prostate  by  making  traction  on  the 
liandle;  introduce  the  finger  of  the  left  hand  into  the 
rectum  and  verify  the  correctness  of  the  position  of  the 
instrument  and  kc»ep  it  there  during  the  operation; 
cause  water  to  flow  through  the  instrument  for  a 
moment,  then  close  the  electric  circuit  (45  amperes),  and  after  a  few  sec- 
onds slowly  extrude  the  blade  2^  to  3i  centimeters  (1  to  1^  inches)  by 
turning  the  handle  of  the  instrument  (an  assistant  turns  it);  slowly  return 
the  blade  to  its  place  and  open  the  electric  circuit.  This  step  requires  a 
minute  or  two.     Otb^w  '  now  made  of  less  length  (2^  centi- 


FiG.  1525.— Frenden- 
berg's  Ik>ttini  inci- 
sor, a.  Cautery 
blade,  h.  Sliaft.  c. 
Grip.  d.  Irriga- 
t  i  o  n  tube.  e. 
Screw,  f^g^h.  Elec- 
trical connection. 
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meters)  as  nctickd  in  tho  lateral  h)he^  or  roof  i>f  tite  pr(">stak'  in  a  similar 
Tnanner. 

The  Pn'raifHatw. — A^^ciTlain  tliiit  IIil*  inslriiment  ho  in  luTiVvt  work- 
ing order  k^fore  atleoipting  lis  use.  Local  aiia^sthem  is  apt  to  l>c  itiaile- 
quate  for  the  juirpust'.  The  iniii^cular  twitching 
8oinetifiirs  attending  ihu  giving  of  nitrons  oxid  is 
highly  ohjectionabh:,  and  may  1m?  dangfrtnirf  in  tliese 
nises.  The  operator  hhonld  steady  tlie  instrument, 
ket^pintj  it  carefnlly  in  place,  leaving  the  npcratiou  af 
the  nieelianlsni  to  :in  assistant,  V^e  vmv  m  the  intro- 
duction of  the  instrninoiit,  an  the  h^akiMl  end  may 
eateh  on  the  triangular  ligament  (Figs.  1583  and 
15S4).  Hetention  of  urine,  some  fevur,  often  much 
tenesmus  and  Hniited  sloughing  happen  wilhin  the 
fiTi^t  few  days  after  \hv  ojieration,  an<l  prrnianent 
eathelLTization  and  perlVvt  cleanliness  should  be  en- 
joined. Carefnlly  avoid  cutting  the  nierfd)ranoiiB 
urethra,  si  nee  urinary  extravasation  will  folhiw  the 
a  cci  dent. 

The  Rvmarlcs. — Afterward  a  eatheter  is  tied  in  the 
hladder  for  a  few  days,  and  tlie  jaitient  given  water 
frt^ly  and  sulunitted  to  general  and  h>eal  bladder 
medical  ion.  Only  the  most  approved  apjiaratus 
sliould  he  enijdoyed  for  the  pMrpitse\  and  the  meais- 
ure  of  the  current  should  lx>  ascertained  and  kt?|jt  in 
view  during  the  proceeding.  The  hladd<T  is  washed 
freely  with  horie-acid  solution  suttieiently  often  to 
n  uif>vr  MfTriidioLT  snhslanees. 

Chetwood's  Operation.— Chetwood  divides  with 
the  cautery  the  prostatic  obstructijon  through  a  pori- 
neal  cystotomy  ojiening  with  his  galvano-prostatic 
incisor  (Fig,  ]')2Vi). 

The  OperfiiioN. — Thoroughly  eleanse  thc^  hladder, 
auiesthetize  the  patient  in  the  dorsal  position,  intro- 
duce the  staff  and  perform  perineal  cystotomy  (iiage 
1313)  :  introduce  the  index  finger  into  the  wound,  ex- 
ph>re  the  ]>roslate  to  determine  its  characteristics,  and 
plan  the  operation  accordingly;  introduce  the  lx*ak 
of  the  instrument  througli  the  jX'riueul  wound  into 
the  hladder,  turn  and  hook  it  over  the  part  of  the  prostatic  obstruction  to 
hi'  attacked;  insert  the  index  finger  into  the  rcvtum  ami  hear  dmvn  on  the 
iM'iik  until  the  point  is  felt  at  the  anterior  wall  of  the  bowel  alnwe 
the  pro&tate  (Fig.  1527);  adjust  the  flow  of  water  for  cooling,  and  note  the 
tiujc  for  operative  purposes;  close  the  electric  cirein't,  allowing  five  seconds 
for  lite  knife  to  heat;  slowly  withdraw  the  knife,  taking  a  nnnute  to  n  min- 
ute and  a  half  for  the  purpose,  and  a  quarter  of  a  nnnute  for  its  return; 
remove  the  instrument  from  the  bladder,  tlnsh  through  the  perinflpum 
with  sterile  cold  water  the  incised  tissue  and  introduce  the  finger  into  the 


Fici.  1520.— Chetwood'a 
Kalvjini»-i»ro»taUc  in- 
cisor. 


OPERATIONS  ON  TDE  URINARY  BLADDER, 


1353 


wouod  to  ostimate  tho  effect  of  tho  prGcediDg  incision  nm]  to  ik'terniiiie  the 
need  for  others. 

The  I^n'mutiotLs, —  If  obi^truLtiun  ruiiiaiii^j  after  division  the  tloor  of  tlie 
urethra  being  higher  i\u\n  that  of  the?  h!addor»  enucleation  should  l>e  prae- 
tierd  throu^^h  tlie  Hue  of  the  ineision;  earuful  mani|mlaHon  nnd  thorough 
elettiisiiig  ore  es>^entiol  to  Bueix^ss. 

'J Ite  fientarkfi. — A  j?ingle  lohe  may  Ixi  divided  througli  the  center,  or 
wliere  it  "  holds  up  a  bar  of  niemhrane."  Biluteral  obstruction  h  treated 
in  a  8imi!ar  manner  at  each  side.  Before  attem]>ting  to  use  the  in.*itru- 
nients,  test  thi^ui  to  see  if  they  are  in  ordtT. 

The  Affer-ltrntmf'tii, — Keep  tlie  l*hidder  clean  hy  boric-acid  injecHons 
throu/rh  a  perinea!  tuhc  kept  in  jjlaee  four  or  five  days.  Partial  or  com- 
plete urination  takes  place  hy  the  normal  channel  during  t!ie  second  week, 
Urethral  catheterization,  or  the  paAiiaije  of  a  sound  during  tlie  later  stages 


['Hi.     1527, L'l|ftNV(Mnl's  prnnr;il   i:;l]n  ;iliO-[iro>(:itohHijy  nprriltjdTl. 

of  treatment,  hastens  Hie  return  of  the  normal  function.     The  perineal 
wound  will  elo8c  an  a  ruh*  in  from  four  to  six  w^eekssi. 

The  Ri'suliM, — Of  5'?  operations  performed  on  50  patients,  5  died  shortly 
after.  1  from  s^ejjsis*  tine  to  iht*  o]>eration  ;  3  from  agencies  active  before  oper- 
ation and  unelieeked  tiy  it;  *^  from  causes  foreign  to  tlie  operatrotu  The 
remaining  44  cat*ei^  are  alive  to-day,  several  of  theui  more  than  three 
yeara  after  the  operation.  Some  coses  got  immediate  relief,  others  not 
until  the  end  of  gix  months.  Briefly  stated  the  rot^idts  of  operation  are: 
Direct  mortality,  2  |>or  cent;  died  within  two  months.  It)  per  cent;  uniui- 
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proved,  4  per  cent;  incontiDenee  of  urine,  4  per  cent;  greatly  improved,  8 
per  cent;  cured,  74  per  rent  {  E.  L.  Keyes,  Jr.).  Bnttini  report?  07  p<*r  cent 
of  cures,  15  per  cent  uriiiiiproved,  13. S5  per  cent  no  rf|Kirt,  and  2.0  died,  in  a 
serioii  of  77.  Of  l,08fj  cases  operated  on  bv  this  motbcMl,  0,3  |>er  cent  died 
from  the  operation ;  52  per  tent  of  the  fatalities  were  due  to  sepsis.  Of  the 
recoveries,  the  idtiniate  outcome  in  41H»  cases  was  cured  in  149  (30.4  per 
cent)   (Watson). 

Chirl%  MetjtT,  MvGoti-an.  fifntiras,  and  many  others  have  contributed 

their  confident^'  in  the  method,  as  emphasized  1)V  their  0]>erative  efforts. 

I 


1 


I       \^i||Mi*— 


Fio.  152S. — Ciirvtnl  tniritivrnv  incision  of  perina'um  fnr  access  to  proatHte^  senunal 
vesicles,  etc.  Curve  should  conform  to  owtUne  of  incision  in  Fij^.  1^1  in  lalter 
inMance^  of  access. 

However,  the  element  of  uncertainty  that  attends  operations  conducted  in 
the  dark  still  haunts  this  procedure. 

Prortatio  Abscess.— Proi=tatie  ahseess  is  prec(Mlod  usually  hy  an  acute 
parenchynutous  intlammation  of  the  prostate  body.  The  common  direc- 
tions of  pointing  of  the  abscess  are  toward  the  urethra,  rectum,  and  the 
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perin^euni.  Infrequently  thoy  point  in  the  inguinal  or  the  obturator  region; 
sometimes  in  the  space  of  Retzius  and  the  peritoneal  cavity.  Prostatic 
abj^cess  ghould  be  opened  and  drained  as  s^oon  as  the  diagnosis  is  made,  in 
order  to  forciitall  the  escape  of  the  pus  into  either  of  the  places  alreadv 
indicated. 

The  Operation   (Dittel  and  Zuckerkandl). — Evacuate  and  cleanse  the 
rectum ;  shave  and  scrub  the  jwrina^nm ;  jdace  the  patient  in  the  position  for 


Fig.  1529.— Superficial  surgical  iumtomy  ol  p^'riIli^'VlUl,  (7..SiiperHHHl  pprineal  vessels 
SLud  liervoM.  b,  Kreetor  ix'iiia  muacle.  r.  Ac'tf?lenitor  urina;'  must'le,  d.  Triangular 
Ugament.     e,  Transversus  periQei  muscle.     /,  Levator  ani  muscle. 

perineal  lithotomy;  introduce  a  large  sound  into  the  bladder  and  give  it  in 
charge  of  an  assistant ;  pass  the  left  index  finger  into  the  recluui ;  Wgin  a 
convex  incision  at  the  right  between  the  tuber  ischii  and  the  rectum,  and 
carry  it  forward  to  the  posterior  limit  of  the  bulbous  urethra,  thence  sym- 
melrieally  backward  to  a  point  at  tlie  opposite  side  corresponding  to  that  of 
starling  (Fig.  15*38);  divirie  the  superficial  fascia  of  the  jierimeum  al<nig 
the  line  of  incision  and  enter  the  ischio-rectal  fossa  at  either  side  (Fig. 
1529)  ;  separate  the  flap  and  turn  it  backward  as  far  as  the  lower  surface 
of  the  s[thincter  ani  musele:  push  at  the  same  time  the  ha»morrh(iidal  ves- 
sels and  nerves  backward  and  the  superficial  i>erineHl  vessels  and  mTves  an" 
80* 
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the  bulb  forward ;  divide  the  connec^ting  fibers  between  the  external  gphino 
ter  aiii  and  the  aeeelerator  uriiup  muscles  transversely,  and  draw  the  bulb- 
ous urethra  forward ;  sever  the  anterior  \a\vr  of  the  deep  jieriueal  fascia 
from  the  faseia  in  front  of  the  levator  ani  at  the  bulb  (anal  fascia),  and 
draw  the  muscle,  the  faseia,  and  the  lower  end  of  the  reetum  backward,  thus 
exposing  the  deep  layer  of  the  triangular  liganieut  at  that  situation,  the 
compressor  urethra?  nuiscle,  and  Cowper'is  gbinds;  dissect  upMiird  through 
the  fascia  without  cutting;  sever  the  Iransverse  muscular  hber  layer  tluit 


f »  FiL>era 

of  (Tiiiinro8sor  urethml  inunrle.     /.  l^rostate  body,     g,  Vas  deferens.     A.  Veaieulu 
semiuiJis.     i.  llcctum,     /.  Btuddcr, 


Fig.  1530. — De«p  surdoflHPBDy  of  perinspum.     a.  Levator  ani  muscle, 
pudic  nerv^e,     c.  IntetTlfll  "podie  artcn'.     d.  Transrversu»  perinei  muacle. 


connects  the  anterior  bundles  of  t!ie  levator  ani  muscle  at  the  anterior  sur- 
face of  the  rectum;  separate  and  draw  aside  the  fibers  of  the  levator  ani  so 
as  to  bring  into  view  the  posterior  surface  of  the  prostate  and  the  seminal 
vesicles  higher  up  (Fig.  1530) ;  open  through  tlie  sheath  of  the  })rostate  into 
the  abscess  cavity  carefully;  evacuate*  wash  out  the  abscess,  and  drain  with 
ft  sraoll  tube  or  gauze  wick :  close  the  external  wound  with  silkworm  gut,  ex- 
cept at  the  center  of  tlie  perintieum,  which  is  left  open  for  drainage  purposes*' 
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The  abscess  can  be  opened  satisfactorily  in  thin  subjects  by  a  median 
perineal  incision  made  behind  the  urethra  into  the  sheath  of  the  prostate. 
After  the  detection  of  pus  by  the  needle  or  by  palpation,  introduce  the 
left  forefinger  into  the  rectum  and  locate  the  fluctuating  point;  failing  in 
this,  place  the  end  of  the  finger  at  the  apex  of  the  prostate.  Introduce 
(without  removing  the  finger)  with  the  cutting  edge  upward,  a  long, 
straight,  narrow  bistoury  at  the  median  line  of  the  perinaeum,  three  quar- 
ters of  an  inch  in  front  of  the  anus,  and  thrust  it  upward  to  the  abscess, 
guided  by  the  fingers  in  the  rectum;  enlarge  the  incision  upward  suffi- 
ciently, on  withdrawal  of  the  knife,  to  afford  free  exit  for  pus;  explore  the 
cavity  with  an  aseptic  finger,  breaking  down  abscess  partitions  when  found; 
irrigate  the  wound  with  a  hot  saline  solution,  and  arrest  profuse  deep  haem- 
orrhage by  packing. 

In  either  instance  the  tube  should  be  removed  after  a  few  days  and 
gauze  drainage  only  employed,  allowing  union  by  granulation. 

The  Remarks. — If  pus  be  located  with  a  needle,  let  it  remain  as  a  guide 
to  puncture  of  the  abscess.  The  depth  of  the  pus  from  the  surface  will 
depend  on  the  amount  and  extent  of  the  suppuration,  and  the  thickness 
of  the  perina?um.  A  depth  of  an  inch  or  two  at  least  may  be  expected. 
Avoid  perforating  the  rectum  or  urethra  in  making  the  incision.  Abscesses 
ought  not  to  l)e  opened  into  the  rectum  unless  the  mucous  membrane  only 
be  interposed,  then  dilatation  of  the  sphincter  should  follow  at  once.  If 
the  abscess  have  opened  into  the  urethra,  perineal  section  should  be  per- 
formed, tlie  prostatic  urethra  dilated,  and  the  bladder  drained  for  ten  or 
twelvi^  (lays,  or  until  the  abscess  cavity  is  healed.  The  space  of  Retzius  (Fig. 
1583)  can  be  drained  through  the  perineal  opening  with  gauze  or  small 
rubber  tubes.  Improperly  drained  prostatic  abscess  is  complicated  not  in- 
frequently with  fatal  phlebitis.  Prostatic  abscess  sometimes  opens  into  the 
ischio-r^ctal  fossa  (Fig.  1407),  and  is  then  difficult  to  heal,  because  of  the 
numerous  sinuses  that  complicate  it. 

The  Resulls. — Wide-apart  conclusions  are  reported  as  to  the  rate  of 
mortality — from  3  to  30  per  cent  are  given.     In  our  opinion  the  former, 
estimate  is  the  more  correct  of  the  two.    About  40  per  cent  of  the  deaths 
are  due  to  prostatic  phlebitis — a  figure  which  may  be  regarded  as  a  low 
estimate,  indeed,  for  such  a  disease  and  its  sequels. 

The  seminal  vesicles  and  vasa  defcreniia  can  be  reached  through  the 
convex  incision  (Fig.  15"^^9),  but  with  some  difficulty  because  of  its  depth. 
]kt/(h/(fie/s  osteoplastic  flap  in  proctotomy  (Fig.  1435)  affords  easy  access 
and  free  view  on  pushing  aside  the  rectum  and  partially  distending  the 
bladder.  DitieU  after  passing  a  catheter  and  stuffing  the  rectum  with  gauze 
liaving  a  string  attachment,  placed  the  patient  in  the  same  position  as  for 
o])(Tation  on  the  prostate,  and  exposed  the  seminal  vesicles  through  a  like 
incision  (Fig.  151'2).  Eoiix  attained  the  purpose  well  through  a  straight 
four-incli  incision  made  an  inch  to  the  left  of  the  median  line  of  the  peri- 
nanmi. 

Extroversion  of  the  Bladder. — In  extroversion  of  the  bladder  the  ante- 
rior wall  of  the  bladder  and  abdominal  parietes  are  absent,  while  the  poste- 
rior and  inferior  portion  of  the  bladder  protrudes  through  the  opening  in 
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the  abdominal  wall  on  account  of  tlie  presisinv  of  the  viscera  behind  it 
Various  nicai^urcs  have  Ikco  nttciupted  to  fstaltlish  u  inoiv  fuasihlf  channel 
for  tilt'  escape  of  unrie,  uouc  of  whitli.  however,  has  ntfonkHl  any  pmctical 
benefit.  Simon  made  an  attempt  to  connect  the  iircters  with  the  rectum, 
hut  with  no  practical  success.  Fhifd  and  Johusofi  attempted  to  establish  a 
fistulous  coiuTnuuieation  lietween  the  bladder  and  rcctnni  by  means  of 
sctons,  hui  the  [mtJeid  died  shortly  after  froui  peritonitis.  Sonnenbnrti 
extirpated  the  liladder  (page  i:^7U),  united  the  nreters  with  tlie  dorsal 
groove  of  the  penis,  and  closed  the  abdominal  wound  with  flaps;  tbe  out- 
come  was  n)ore  of  a  surt^ieal  than  a  |iractieal  triuuiph.  The  methods  of 
autoplasty  are  the  most  ratiuuah  and  have  in  many  instances  afTorded  sub- 
stantial relief. 

The  opfrtitive  ire.aiment  may  he  l>e^in  as  early  as  four  years  of  age, 
the  sooner,  within  the  rcasoinng  limits  of  the  patient,  the  better,  as  the 
time  empliiyed  in  the  cure  laay  exceed  a  year  or  two.  The  patient's  physi- 
cal emidilinn  should  Im*  <fQm\,  and  the  parts  should  not  be  disturlRHl  by 
emotional  causes.  All  evidences  of  lm*al  irritation  should  be  subdnc*d  and 
irritatiu^^  iuHuenees  removed  or  ann^liorated.  The  practice  of  the  late 
Greig  Smith  bearing  on  a  case  of  this  kind  is  very  important,    lie  kept  the 


Fto,  1531,— Maur^^'s  opKration  for  eximvcrsion  of  liladder.     n'.  Reflected  perineal  flap. 
h\  Denudcil  aurfiwe.     d»  h,  c.  Jejunoslomy.  Alhert*a  methml  (page  766). 

patient  on  the  hack  for  fonrteen  days,  hoping  to  diminish  the  size  of  the 
tuTUor  bv  removal  of  the  weight  of  abdominal  contents.  In  order  to  exclude 
atmosplieric  or  other  sources  of  irritation,  and  limit  the  deiwsition  of  phos- 
phates by  the  prevention  of  evaporation,  he  cmverwl  the  mucous  membrane 
of  the  deformity  with  oiled  silk  coated  with  dextrin  and  overlapped  with  a 
double  hiyer  of  boric  lint.     Bland  and  th'tnulcent  drinks  were  freely  given. 
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He  found  that  "  under  this  treatment  the  surface  of  the  extroverted  mucous 
membrane  soon  became  less  red  and  angry  looking,  and  latterly,  over  its 
upper  half,  as  low  down  as  the  orifice  of  the  ureters,  it  became  covered  with 
true  epidermis  almost  as  white  as  that  of  the  surrounding  skin.  The  muco- 
purulent discharges  diminished  considerably  in  amount,  and  the  excava- 
tions in  the  contiguous  skin  entirely  disappeared."  The  presence  of  hair 
on  the  reversed  flaps  provokes  the  deposit  of  phosphates,  especially  in  the 
older  patients.  Therefore,  the  capillary  growth  should  be  destroyed  with 
nitric  acid  or  electricity  before  the  utilization  of  the  surface.  However,  in 
very  young  subjects  depilation  is  not  needed,  as  the  perversion  of  use  seems 
to  prevent  the  capillary  growth. 

Maury's  Method. — Make  a  curvilinear  incision  on  each  side  with  the 
convexity  upward,  extending  from  the  outer  third  of  Poupart's  ligament 


P'iG.  1532. — Hiffolow  s  operation  for  oxtrover-  Fig.  1533. — Biffolow's  operation  for  extro- 

sion  of  l)la(lder.      a,  n,  a.  Fla|>-dissected  version  of  bladder  completed,      a,  a,  a, 

l)orders.      b,  b.    Flaps  from  inguinal  re-  larders  of  incisions  united,     fc,  b.  In- 

gion.  guinal  flaps  in  place. 


downward  and  inward  below  the  scrotum  to  the  perinjcum,  at  which  point 
tlic  two  iiK'isions  luHome  joined  by  a  short  transverse  incision  6  (Fig.  1531). 
Tlii>  ilai»  is  dissected  upward  over  the  scrotum  to  the  root  of  the  penis,  which 
is  tlu'U  sli|)|K'(l  through  a  valv(»like  incision  made  at  the  base  of  the  Haj),  thus 
permitting  the  urine  to  escape  without  coming  in  contact  with  the  raw  sur- 
faces al)()V(».  A  s(»('()nd  or  abdominal  flap  is  now  formed  by  carrying  a  trans- 
verse incision  across  the  abdomen  1m»1ow  the  umbilicus  and  a  curvilinear 
one  around  the  defect,  as  in  HigelowV  0|)erati(m  (a,  n,  n.  Fig.  1532).  A 
short  circular  ilaj)  is  then  formed  by  dissection  of  the  borders  of  the  defect 
for  about  an  inch.  The  lower  flap  (Fig.  1531,  a')  is  tlien  turned  upward 
to  l)ring  its  cutaneous  surface  in  contact  with  the  mucous  surface  of  the 
bladder.     The  cuticle  around  the  borders  is  removed,  so  that  the  borders 
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can  be  placed  in  contact  aiul  united  with  freshened  surfaces.  The  bordei* 
of  the  lower  Hap  are  fashiiHied  and  hcvcled  so  as  to  i^Vip  under  the  circular 
flap  at  the  border  of  the  delect,  to  wliich  it  is  united  by  catgut  or  quilled 
sutures.  This  method  offers  good  retiults  in  operations  u|H>n  nmles.  Bif/e- 
lofv  dissected  off  the  mucous  membrane  of  the  exposed  bladder  down  to  a 
line  with  the  ureters  (Fig.  iri:3t>),  eonstrueled  lateral  Haps  from  each  in- 
iruinal  region,  united  them  in  the  median  line  and  above  (Fig.  1533),  and 
thereby  sccure<l  a  perfect  result.  Skin  grafting  (page  575,  vol  i)  can  he 
employed  in  the  healing  of  surfaces  denuded  for  the  purposes  of  repair. 

Wood's  Method  (Fig.  ]ri34). — Wood's  method  can  be  em})!oyed  in  both 
scxcjf,  but  IS  betler  adapted  to  the  female.  It  con.si.sts  in  making  a  central 
or  umbilical  flap  (fz),  after  which  a  lateral  flap  is  made  from  each  groin 


Fig.  1534. — Wood *soi>erat ion  for extrover-     Fig.   1535. — Wood's  operation   for  extlt>- 

sion  of  bladder,     a.  Central  fiap.     b,  c,  version  of  bladder     a.  !■  ppcr  flap,  mw 

LaU'nil  tlaj)8.  surface,     h,  t\  \A\tprsd  flaps,     d.  Pros- 

tate  body,     r.  Penis. 

(h,  r),  and  carried  inward  over  the  previously  everted  central  one  and 
united  in  the  median  line  to  each  other. 

The  Operation. — The  central  flap  (a)  is  measured  upward  by  a  line 
extending  at  either  side  of  the  bladder  from  a  point  opposite  the  root  of  the 
\wnh  to  as  far  above  the  bhidrler  as  from  the  mot  of  the  |>enis  to  the  upper 
margin  of  tlie  Itladder.  ami  jnininf;  each  otiier  across  the  nu-dinn  line  of  the 
abdomen  in  a  curveil  uianner  (Fi^.  1531).  The  two  lateral  flaps  (6,  r)  are 
made  having  rounded  external  borders,  with  their  attachments  downward 
and  inward.  corrcspon<Iin^  t<»  tht*  \m^v  of  the  scrotum  and  hirge  enou^jh, 
when  pro|M'rly  tletaelied  and  turned  inward,  to  inei't  in  the  median  line 
their  entire  lentrth.  Tlu'ir  upjier  limits  correspond  internally  to  the  eentere 
of  tlie  vertical  incisions.  The  incision,  complctiuji  the  inner  border  of  each 
flap,  is  c^arricd  from  the  lower  end  of  the  vertical  incision  already  made 
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along  the  side  of  the  urethral  groove  for  half  its  length.    After  proper  sep- 
aration of  the  flaps  the  central  or  umbilical  flap  is  turned  downward  and 


Fig.     1536. — Robson's     modification     of    Fig.     1537. — Robson's     modification     of 
Wood's  operation.      Formation  of  the  Wood's   operation.      Flaps  placed   in 

square  and  pyriform  flaps.  position  and  borders  secured. 

stitched  at  either  side  to  the  cut  edges  of  the  root  of  tlie  penis.    The  lateral 
flaps  are  carried  inward  over  the  umbilical  flap,  thus  apposing  the  raw  sur- 


FiG.    1.53S. — Robson's      modification     of    Fig.     1539. — Robson's     modification     of 
\yood's  operation.      Secondary  opera-  Wood's  operation.     Results  of  second- 

tion  to  remedy  effects  of  retraction.  ary  operation. 

faces  of  the  rcs|)cctiv(»  flaps  to  each  other.    The  flaps,  and  t>i«  »w%«*i«».  ^f  the 
;i,'aps  resulting  from  their  displacements,  are  united  t 
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tration  {Vig^  15:^15),  lfsivin«j:  the  uih1<ih'c1  .spaLi'-^  to  lieul  liy  granulation. 
The  root  of  the  penis  i^lumld  be  elosuly  eiiiliraei^l  hy  I  lie  hiteral  fltips  to  i>re- 
veiit  i5uh>e<]uent  weiikm^'^K  nnd  protrusion  at  tliis  point,  The  integrity  of  the 
external  pudic  ve^selis  will  add  much  to  the  vitality  of  the  lateral  Haps* 
Aseptic  precautions  and  carefnl  tiandliug  of  the  tlaps  sire  important  de- 
siderata. 

The  Comftunls. — ^The  Hajis  should  lje  made  of  as  nearly  unifonn  Ihuk- 
ness  as  poii^ible  and  nol  iou  thin,  m  then  tiiey  will  tihnigh.  At  the  upiK»r 
margin  of  the  bladder  the  tissues  are  so  thin  tlmt  the  peritoojeuni  nuiy  be 
cut  unless  eare  Ik'  tiiken.    Harelip  sutures  need  not  neeessiirily  be  employed. 

Modifiiitihms  of  WoihI's  (J  pent  lion. — Iiuhson  modi  tied  Woods  oj>eralion 
in  a  ease  of  his  own  in  the  following  manner:  *' A  large  s<[uare  flap  wai? 
taken  from  the  abdominal  wall  above  the  umhilieus  and  turned  do\niw^urd 
^o  that  the  cutaneous  surface  came  in  contact  with  the  exposetl  vesical 
nunuus  nu/mhrane  (Fig,  lolUi),  Pyrifunn  flaps,  one  on  each  side.  Were 
taken  from  the  luieral  aspects  of  the  abdomen  and  twisted  inward  on  tlieir 
attaelyuents,  so  that  their  raw  surfaces  came  in  eontnet  with  tlie  raw  sur- 
face of  the  tirst*nientioned  square  liap.  When  secured  in  position  the  lla|i 
entirely  covered  the  vesical  surface.  The  etlges  <if  I  he  exposi.'d  .surfaee^  on 
the  jdxlonan  were  drawn  together  and  secured  by  hurelip  pins  and  sutures  ^' 
(Fig,  iri:>T).  The  retraction  incident  to  healing  bi ought  into  view  a  part 
of  the  lower  vesical  surface.  **  To  remedy  this  defect  the  prominent  folds 
of  the  integnnieot  fornnng  the  labia  majora  were  incised  for  three  inches 
vertically,  and  from  the  vii>per  ends  of  tliese  cuts  incisions  were  carried  out- 
ward so  as  to  idlow  two  triangular  flaps  of  skin  to  he  earrit^d  upward  ( Fig, 
1538).  The  square  tlafv  of  skin  was  looscjied  at  its  attachment  to  the  pyri- 
forni  flaps,  and  turned  downward  so  that  the  cutaneous  surface  again  eov- 
ered  the  bladder  mucous  niendirane.  The  newly  made  groin  Haps  were 
approximated  toward  the  nndille  line  covering  the  raw  surface,  ami  secured 
in  apposition  for  an  inch  nrul  a  ludf,  while  the  up|K'r  margins  were  sutured 
to  the  newly  refreshed  lower  margins  of  the  pyriform  flaps  of  the  Wood 
operation ''(Fig.  1539), 

Greig  Smith  formed  the  flaps  a  little  larger  tlian  Wood  dir1»  and  shaped 
the  umbilical  one  to  conform  to  the  shape  of  the  wooden  portion  of  an  ordi- 
nary bellows,  the  handle  to  which  was  located  above  and  in  the  median  line, 
and  when  turned  down  and  united  to  tissues  raised  from  the  penis  and  scro- 
tum repaired  the  defective  urethra.  Quilled  sutures  were  employed  to  imite 
the  flajjs, 

Thierseh^s  Method. — Form  successively  two  lateral  flaps,  each  large 
enough  at  the  time  of  the  making  to  cover  the  entire  defect.  Begin  the  first 
flap  by  making  an  incision  from  the  upper  margin  of  the  defect  ilownwanl 
along  its  border  to  the  root  of  the  pi^nis :  liegin  the  secontl  incision  the  width 
of  the  defect  to  the  outer  side  of  the  eornmvucement  of  the  first,  *md  carry 
it  down  parallel  with  the  first  to  I'onparFs  ligament;  detach  the  flap  be- 
tween the  extremities,  leaving  the  latter  undivided ;  place  beneath  the  flap 
tin  foil  for  three  weeks  while  awaiting  gramdatinn;  freshen  fhe  margin  of 
the  lower  jiorfion  of  the  defect,  and  divide  the  flap  at  the  up[M>r  end;  turn 
the  flap  do^^Tiward  so  as  to  eover  the  lower  part  of  the  defect  and  attach  it 
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to  the  border  of  the  fresheDcd  margin,  with  the  cutaneous  surface  upward; 
freshen  and  unite  the  end  of  the  flap  with  the  contiguous  freshened  border 
of  tlie  defect  after  the  former  is  securely  fixed  in  place.  After  the  first  flap 
becomes  firmly  attached,  make  the  second  of  the  same  dimensions  as  the 
first  and  correspondingly  located,  except  that  the  lower  limit  should  con- 
form to  the  upper  border  of  the  first  one.  Treat  the  second  in  a  like  man- 
ner as  the  first  for  a  similar  time,  and  then  repair  the  upper  part  of  the 
defect  with  the  second  flap  in  the  same  manner  as  the  lower  part  was  re- 
paired by  the  first.  After  a  secure  union  of  the  second  flap,  unite  with  each 
other  the  contiguous  borders  of  the  two,  and  also  the  upper  border  of  the 
second  with  the  freshened  upper  margin  of  the  deformity.  Repair  the 
urethral  deformity  at  a  later  period. 

The  Remarks. — By  this  method  a  thin,  illy-nourished  umbilical  flap  and 
the  dangers  attending  its  construction  are  avoided,  and,  instead,  flaps  with 
established  vitality  are  employed. 

Modifications  of  Thiersch's  Method. — When  it  is  impossible  to  close  en- 
tirely the  defect  by  Thiersch's  method,  Segond  recommends  that  a  smaller 
bhidder  be  formed  in  the  following  manner:  After  freshening  the  borders 
of  the  penile  furrow,  form  a  new  vesical  cavity  with  the  material  of  the  old 
by  an  extra ])eritoneal  dissection  downward  of  the  mucous  membrane  of  the 
bhulder.  The  mucous  flap  is  turned  forward  and  downward  and  sutured  to 
the  freshened  ])enile  furrow.  Then  nuike  an  incision  through  the  prepuce, 
dissect  it  \\\),  draw  it  over  the  glans  j)enis,  and  its  raw  surface,  with  that  of 
the  lateral  abdominal  flaps,  is  employed  to  cover  the  mucous  membrane 
limiting  the  newly  formed  bladder. 

The  Remarks. — The  difficulty  of  dissecting  away  the  mucous  membrane 
witlumt  impairing  its  integrity,  or  implicating  the  peritoneal  cavity,  is  the 
chief  objection  to  this  operation.  The  base  of  the  mucous  flap  corresponds 
to  a  ])oint  just  above  the  attachment  of  the  ureters  to  the  muscular  wall  of 
the  bladder. 

Poussofiy  with  the  idea  of  avoiding  the  objectionable  features  just  stated, 
made  a  flap  of  the  exstrophied  bladder  by  carrying  an  incision  around  its 
border  into  the  peritoneal  cavity.  This  flap  is  utilized  in  repair  the  same 
as  the  mucous  flap,  and  the  consequent  defect  in  the  abdominal  wall  is 
directly  sutured. 

Rill  roth,  in  1881,  expressed  himself  as  follows:  ^^  At  first  I  used  to 
cover  over  the  extroversion  by  paring  and  uniting  the  abdominal  walls  after 
])revi()usly  detaching  the  bladder  from  them.  Then  for  a  while  I  tried 
making  two  lateral  jx^lunculated  flaps  from  the  abdominal  wall.  Now  I 
have  come  to  the  condusicm  that  the  lx\st  method  is  to  dissect  up  two 
broad,  lat(»ral.  doubly  pedunculated  flaps,  whose  narrow  parts  lie  above  and 
below.  After  ten  or  fourteen  days,  when  the  under  surface  is  granulating 
well,  I  uiiiti'  the  two  in  the  middle  line  without  cutting  through  the 
]>e(li('l(\<.  If  the  fla])s  hv  sulficiently  broad,  there  is  no  need  to  unite 
them  by  their  outer  edges;  ihes(»  lateral  openings  close  spontaneously  in 
from  live  to  six  weeks.  The  bladder  is  thus  completely  covered  in,  but  an 
ojM'ning  should  be  left  at  the  umbilicus  through  which  the  urine  may 
escape  until  the  urethra  below  \»  fiA»««i4>ti>ly  formed;  then  the  umbilical 
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oix'ning  i!<  closed,  and  it  heals  up  as  thu  iiriui'  ei^caiM^i?  below  by  the  newly 
formed  passage. 

"'  The  flaps  must  be  made  very  broad^that  is  to  say,  in  an  adult  they 
should  be  at  least  six  tvnliinelers  broad  in  the  middle  and  about  live  at  the 
upper  and  lower  i*arts;  in  a  ehild.  of  course,  they  should  be  somewhat,  but 
still  not  so  very  much,  smaller.    The  flaps  sliould  be  so  completely  detaehecl 

m  to  overlap  each  other  for  about 
half  their  width;  a  sheet  of  tin 
foil  is  then  laid  underneath  them 
in  their  whole  length.  In  a  few 
days  they  approximate  so  much 
that  their  curved  shape  beconie« 
straight ;  later  on,  notwithstand- 
ing a  certain  amount  of  rigidity, 
they  will  readily  unite  in  the  mid- 
dle line.  A  broad  surface  must 
Ijc  made  by  scrajji ng  away  the 
granulations  and  the  8n|M?rfieial 
developing  epidermis  from  the 
edges.  At  first  I  susj>ected  that 
this  median  cicatrix  might  possi- 
bly give  way  as  the  bladder  was 
pressed  forward,  so  that  a  sort  of 
vtsieal  hernia  might  form,  as 
hapj>ens  occasionally  under  sim- 
ilar conditions  after  laparotomy. 
I  have,  however,  a  case  under  ob- 
servation which  was  cured  five 
years  ago,  and  which  satisfac- 
torily proves  that  such  a  fear  is  groundless. 

"  The  wounds  of  the  al>domiual  wall,  after  the  formation  of  flaps  on 
both  sides,  are  of  rather  formidable  size.  The  haemorrhage  can  easily  be 
controded.  If  the  flaps  be  made  too  small,  a  strip  of  the  tissues  either  about 
the  center  or  above  it  is  apt  to  slough.  Such  an  occurrence*  will  seriously 
depreciate  the  result,  A  further  disadvantage  of  making  the  flaps  too 
small  is  that  lateral  openings  will  be  left  wlitcb  arc  very  difficult  to  elo&e." 

The  approximation  of  the  innominate  bones  as  an  element  of  cure  in 
this  deformity  has  attracted  consitlerable  notice  and  given  rise  to  many 
ingenious  conceptions  of  n^pair.  The  presence  of  a  gap  of  two  inches  or 
more  between  the  puhie  hours  in  exstrophy  of  the  bladder  has  long  been 
recognized ,  and  the  possibility  of  closing  the  gap  considered.  Trendelen- 
burg regards  five  years  of  age  as  the  best  period  for  operation,  and  prac- 
tices the  following  plan  of  action: 

Trendelenburg's  Method.  —  Note  the  degree  of  separation  of  the  bones 
in  front,  and,  umkr  aseptic  precautions,  expose  and  divide  the  posterior 
saero-sciatie,  interosseous,  and  superior  ligaments  of  the  articulation; 
frt*shen  and  approxin»ate  the  pubic  boni^s  so  as  to  close  the  gap;  close  and 
drain  the  [)osterior  wound,  and  apply  suitable  dressings  and  a  retention 


Fig.  1540. — Tlw  i>|>enili(iii  of  urrtcni-tnfioiio- 
sigimudostoiiiy.  itavtir>  nietlioii.  Pftcr- 
soil's  rectangular  flap;  urrteml  opemngs 
«ho\\Ti  and  uret^-rs  exiH>stHl, 
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band.  The  use  of  transverse  traction  (Makins),  of  clastic  extciisiim,  or 
an  extension  by  weights  applied  io  each  of  the  eroiiseil  ends  of  a  pelvie 
band,  will  hold  the  pubic  bones  in  eiJntfiet.  It  is  luirdty  necessary  to  say 
that  defilement  of  the  point  of  juncture  will  delay  union,  and  may  develop 
unfortunate  inflammatory  complications. 

The  Remarks. — This  operation  is  better  adapted  to  the  male  than  the 
female  sex,  owing  to  the  objectionable  narrowing  of  the  pelvis  in  the  latter 
gex.  The  anterior  iliac  spines  are  tlie  bony  points  for  estimating  the 
degree  of  ap[)roxiuiation.  and  although  easy  closure  of  tlie  vesical  defect 
h  gained,  an  absolute  value  ctiii  not  yet  be  placed  on  the  o[x^ration. 

Kiiniif  and  Kiister  substituted  for  the  sacro-iliae  separation  osteotomy 
of  the  J K^  1 V i c  ring.  PaHm  varti  \\ r o p osL'd  c  1  osu re  by  * *"  1 1 r i se n it ^ n t  f o r c6  ' ' 
under  amesthesia.  Later  operators  regard  with  disfavor  all  of  these 
attempts,  because  of  tlie  primary  and  -t-n^udjiry  dangtTs  attending  themj 
and  also  the  fickleness 
of  the  results.  T\w 
various  transplanta- 
tions of  the  ureters 
into  the  rectnm,  colon, 
etc.,  with  the  view  of 
relieving  the  patient 
of  the  almost  insnlTer- 
able  miiBanee  of  the 
dribbling  urine,  are 
considered  under  the 
Surgery  of  the  Ureters 
(page  1(>4*3  ei  seq,), 
Hturimn  removed  one 
kidney,  waited  until 
the  remaining  kidney 
had  undergone  com- 
pensative hypertrophy, 
t hen  t  ra us [ )!an ted  i t s 
ureter  into  tlie  jrroin 
anfi  collated  the  urinu 
with  a  suitable  appa- 
ratus. The  change 
of  condition  brought 
about  by  this  eoursi- 
of  action  alTordcd  the 
patient  gn^at  relief 
Tti'jjair  of  the  bladdc^r 
by  trausfei*ence  to  the 
defect  of  intestine  lias 
bi*en  prac tired. 

Ur^tero-Trigoiio-SigTnoidostoiiiy  {.Utu/tirs  Operation). — This  plan  of 
o(TiTatioti  is  atlrndrd  wrth  comparativi^ly  rrmarkable  success.  The  mor- 
tality is  smalh  the  n-ctnm  is  tolerant  of  the  pivscncM?  of  urine,  the  sphinc- 


\*Ui.  I'M  rti€  opemtirai  of  urtTtcro-trigono-sigmoidas- 
trniiy,  Miiydrs  ijifthcwL  Hlvowiiip  incision  through 
siTiiu.s  ttnd  iiiusrulnr  rojils  and  VvU'mons  \'i*sivtd  lijip 
Uiniig  isewt'd  to  tuiwcl  with  right-arij^lcd  l hroygti-iuia- 
throui^lv  continuous  suture. 
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^^^M        tor  aiii  exercises  satisfactory  control  of  lliu  tuxiimulation  of  urine,  and  the 
^^^1        danger  of  atsceinliii;^^  kidiiuv  iiifuetion  is  redueeLl  to  a  nnniiiniiih 
^^^H              The  OpenHioH. — Ana^stbttiiiu  tlie  patient  and  then  thoronglily  cleanse 
^^H        the  reetum  and  colon;  make  a  vertical  incision  about  tive  inches  in  length 
^^^H         in  the  median  line  al>ove  the  symphvt^is  piilii.s  down  to  the  ]MTitnii:puiii; 
^^H         enler  tlio  cnvilv  of  rtetzius  niid  raii^e  the  perilonLeuin  from  the  abdominal 
^^^1                                                                                               wall     and    from     the 

^^^^B 

^^^^^B 

^^^^1 

^^^^H 

^^^^^H 
^^^^^H 

Fig.  1542. — The  op<*ratioti  of  uretero-trigornvsifniioiiicts- 
toin>,      Maytirs  rnel^^od.      8Uowiiin  the  method  of 
luroiup:  aii^'le  (''single  stitch").      The  inversion  of 
the  Peters  no  flap. 

extirpate   the   hladder  with  care,    leaving   the   p 
llap  undisturhed :  oi>en    the   peritonieiun   by  a  i 
pient   size   to   permit   of   the   sigmnid   being   drai 
Mnd  constricted  above  and   billow   tlie  ]>oinl   for 
sigmoid  along  the  fibrous  hand,  at  a  convenient 
down   to    the    inueom^    membrane,    for    a    little 
length   of  the  vesical   flap;   raise   eantionsly   th 
injury  to  itt?  va^ndar   Ripply  an<1    that   of  the 
right-angled  stitching  (serosa  to  serosa  when  ]>oss 
intestinal  incision  (Fig.  1541)  :  make  a  single  stite 
of  the  wound  is  reached  (Fig.  1542),  thus  gavin 
of  the  flap  toward  its  cvnter  and  begin  sewing  tin 

fundus    of    the    blad- 
der; make  a  free  inci- 
sion through  the  fun- 
dus   of     the     bladder 
and    inspect    its    inte- 
rior; stri])  the  perito- 
[licuin    from   the    fun- 
dus      and       posterior 
surface  of  the  bladder 
down   to   the   ureters; 
i  n  t  rod  u  ee     i  nto     each 
ureler  for  two  or  Ihri*** 
inchej^  a  catheter,  thus 
better      locating      tlie 
ureters  and  tixing  the 
trigone  and   removing 
I  he    urine    from    the 
field      of      operation ; 
cleanse  by  wiping  the 
mucous    mend)rane  of 
the  base  of  the  blad- 
der; cut  from  the  base 
a  rectangular   (Peter- 
son)   or  an  elliptical- 
shaped  piece  so  as  to 
include  the  oritices  of 
the     ureters     and     a 
margin  of  about  half 
an  iticli  (Fig.   1540); 
rostate  and   the  ureteral 
vertical  incision  of  suffi- 
vn   through  the  opening 
inqilantation;  incisie  the 
point  for  ijiiplantation, 
less    distance    than    the 
?  bladder    flap,   avoiding 
ureters,  and   unite   it  hy 
ble)  with  one  side  of  the 
h  only  when  tht^  lower  end 
%  time;  push  the  nuicf>8a 
*  op[)osite  iHjrder  in  idaee 
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(Fi^^  1543);  rerjKivi'  suttidont  of  tlie  bo\VL4  niiiL-osii  with  scissors  to  permit 
the  ureteral  orifices  to  correj^ipond  with  the  opening,  when  one  third  of  the 
renmining  side  is  sutured;  euniplete  the  sowing  and  furttfy  the  line  of 
iinian  by  eontrnuous  or  independent  [jCinberl  .siitnn^s. 

The  Precautions. — Great  care  ^lunild  he  taken  not  tu  impair  the  eircnla- 
tion  of  the  tlap  and  of  the  ureters,  sinee  that  of  the  latter  contributes  to  the 
former.  The  peritonaeum  associated  with  the  ureters  should  be  separated 
gently.  The  lines  of  suturing  of  the  flap  with  the  bovvul  shouhl  not  be 
made  needk^ssly  ti^rht  nor  numerous,  for  fear  of  impairing  the  nutrition. 
The  dap  should  Ixi  kept  warm  during  transference  and  suturing,  and  be 
gently  treated  in  all  other  respects.  The  bowel  should  be  kc^pt  as  f^oiet 
as  practicable  during  the  first  week,  and  distention  controlled  by  a  rectal 
tube.  Thorough  cleans- 
ing  of  the  bowels  and 
nse  of  sterilized  food 
for  a  time  before  and 
folh)vving  operation  will 
not  be  amiss. 

Th  e  Res  id  is, — Leiv- 
is  reports  seventeen 
eases,  with  two  deaths, 
tine  from  slioek,  the 
other  from  infection. 
One  case  died  after  four 
numths  from  pyone- 
phrosis. "  Urinary  con- 
tinenei-  w^as  perfect  in 
all  of  the  cases  except- 
ing two,'-  The  urine 
cnuhl  hv  held  from 
three  to  seven  hours, 
and  in  one  instance  the 
entire  night.  The  tol- 
erance of  the  rectum 
prrnnttefl  t!ie  urine  to 
appear  with  or  without 
ficcal  nmtter,  as  tfie 
condition  demanded. 


Via.  IMli.—Tht*  iiptmfkiii  *'f  urHenHtri^«>n*Hsi|,aiinuIiM*- 
toiny.  Maydl'f?  nietli<Ml.  Showin*:  the  ojieiiinK  uf  the 
Ixiwel  Uv  removing  the  mucous  membnuie  with  st^is- 
sors.     The  l^i'ter^^im  flap. 


P tiers  hft.s  praciurd 
vx  i  ra  perito  rt  cal  Ira  us- 
plantation  of  ike  ure- 
ters into  the  rectum 
for  relief  of  exstropliy  of  the  bladder  several  times  in  the  following 
manner:  Unload  the  bowels  by  catharsis  and  cleanse  the  rectum  thor- 
oughly with  aseptic  solutions  and  distend  the  sphincter;  introduce  a  s*>ft 
rubber  catheter  {^o,  5  to  7  English)  into  each  ureter  a  distance  of  two 
or  thret^  inches  after  cutting  o(T  the  part  containing  thf  eye  (Fig.  I.'i45), 
fasten  the  catheter  in  place  l>y  means  of  a  fine  ailk  suture  passed  through 
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tlve  t.itd  of  the  papilla  of  the  iird</i  mul  th(^  side  of  the  catheter,  dissoct 
fnv  the  distrtl  end  of  the  oathettT  with  a  guiHilv  ros^^te-sihaped  piect» 
of  the  biadJer  wall  (Fig*  l')4r))  with  sei^sors  or  ticolpel;  free  by  blunt  dis- 
section the  ro8ett^>shapeil  Hap,  aiad  the  ureter  along  the  wall  of  the  pel- 
vis  without  injuring  the  ])eritona>um ;  ablate  the  bladder,  leaving  the  pro^ 
tate  and  seminal  vei^ielcs  uninjured,  carefully  avoiding  the  peritonaeum, 
aided  by  the  finger  of  an  assistant  in  the  reetum;  introduce  the  finger  int** 
the  rectum  and  delemiine  the  exact  points  at  the  lairnil  asjiecta  of  the 
bowel  at  which  the  ends  of  the  ureters  are  to  he  brought  through  into 
the  lumen ;  pasw  a  slen<ler  forceps  through  the*  anus  along  the  finger  to  the 

point       in       question, 

lifting    it    into     view 

through    the    anterior 

wound;      inci&e      the 

])rojeeting  part  of  the 

wall     of    the    rectum 

upon  tlie  point  of  ttie 

I,  ^^^^^^^^H  W.  forcept-i,    allowing    the 

it  ^^^^^^^^H  T  \m^ii  through 

] '  W^^^^^^^B      '^  wound ;     enlarge 

\  Iv  ^^^^^^^^m  ^^^^      ^^^  w^ound  by  tjtreteh- 

L  ^H^^^^^i  ^^^1     ^^^    ^^'^    cutting,    m 

that  the  rosette  end 
of  the  ureter  will  iit 
it  aeeurately  without 
undue  pre^eure;  open 
the  forceps,  grasp  the 
digital  end  of  the  cath- 
eter (Fig,  1^)45), 
draw  it  into  the  lx>wel 
Mud  out  the  anus 
(guarded  by  the  fin- 
ger), bringing  the  end 
of  tlie  ureter  through 
the  slit  at  least  a 
fourth  of  an  inch 
%vithin  the  mucouR 
membrane  of  the  ree- 
tum ;  omit  stitching 
the  end  of  the  ureter  in  place,  as  the  natural  relations  should  hold  it 
suitably;  leave  the  catheters  in  position  for  tw^o  or  three  days,  if  they  do 
not  come  away  before. 

The  Remarks. — Do  not  ohi^truet  the  lumen  of  the  catheter  in  passing 
the  stitch  through  the  side.  In  ablation  of  the  bladder  leave  muscle 
attached  to  peritonaeum  rather  than  invade  the  latter;  remove  all  of  the 
mucous  membrane.  Avoid  stretching  of  the  ureter  when  placing  the  rosette 
end  through  the  wall  of  the  t>owel  the  ipnirter  or  half  an  inch  required. 
If  the  end  of  the  catheter  and  the  rosette  l>e  grasped  conjointly  the  intro- 


■■  i.:'-'  uj.;i:.;i.-n  <  <l  iir.'i«'|-i>-t  ^i-(^ln.--iu!i.*'S^l"-- 
l.JJl)\^  Maydl'.^  int'thcKL  The  Pi'teryon  flap  vinited. 
ppritoneal  edj^es  re-enforced  by  Ijembert  sutures. 
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duction  into  the  bowel  is  facilitated.  Care  should  be  taken  to  transplant 
the  ends  into  the  lateral  walls  of  the  rectum,  as  kinking  will  happen  when 
introduced  at  the  anterior  or  posterior  aspects  of  the  gut.  The  abdominal 
wound  is  packed  with  gauze  at  first  and  later  treated  by  plastic  measures. 

The  after-treatment  in  abdominal  wall  repair  is  somewhat  perplexing, 
because  of  the  necessity  to  place  the  patient  and  protect  the  bed  so  as  to 
prevent  objectionable  contamination  of  either  with  urinary  discharges. 
Parker  placed  his  patients  in  a  warm  hip  bath  of  a  boric-acid  solution  for 


Fio.  1545. — Peters's  method.  Extraperitoneal  transplantation  of  ureters  into  rectum. 
a.  Ureter  with  rosette  arrangement  introduced  into  rectum,  h.  Junction  of  ureter 
and  catheter,  r.  Catheter  entering  ureter  united  to  it  with  stitch,  d.  Forceps 
passed  up  anus  into  rectum  through  opening  and  grasping  catheter,  e.  The  anus. 
/.  Reflection  of  peritonaeum. 


days  after  the  operation,  with  comfort  and  reparative  advantage  to  the  part. 
Of  course,  the  bath  should  be  maintained  at  a  comfortable  temperature,  and 
freciuently  changed  to  preserve  the  requisite  degree  of  cleanliness.  Various 
other  measures  directed  to  a  like  purpose  are  carried  into  effect. 

The  Results  in  Abdominal  Repair. — Control  of  the  bladder  while  in  an 
erect  ])osition  is  rar(»ly  secured  by  operation;  this  need  is  ameliorated  by  the 
use  of  the  niblxT  urinal.  However,  the  urine  is  often  under  quite  good  con- 
trol in  the  recumbent  posture.  The  death  rate  is  from  20  to  30  per  cent, 
depending  upon  the  character  of  the  efforts  employed. 
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Pousson  reports  52  cases,  of  whieli  4  diiul  frojii  the  operation  ;  in  each 
of  thojii*  TroiKltlenbiirg's  method  hail  biH'ii  practiLccL 

Ilordiim*  ivgarils  Aluydl's  pbin  as  U'lng  tliv  U^st  of  all  for  relief  of 
coiigunital  octropia  of  tfie  lihiLUlcr.  However,  since  a  certain  number  suc- 
cumb to  nstx^nding  inlectinn,  wiili  tbe  view  of  lessening  this*  diiiit^er,  he 
snggfsth!  that  entero-aiiastoinosit^  W  praotieed  at  the  root  of  the  llexure  with 
the  view  of  diverting  the  fivcal  Ihw  away  from  the  site  of  iniphmtation. 
He  aims  to  attain  tlie  entire  purposes  tlirtjugh  live  stages,  viz. :  1.  Dissection 


V 


/  ■•' 


FtQ.  Ii54fi, — Mikulicz's  tanifton  for  arrest  of  Beverp  oozing  in  dix»i>  cavities.     For    ^ 

gra.*3pin^  nnv\  of  tarnpen  nt  the  top  of  invrrtting  faUric,     StriiiK  c^niploycd  in  re- 
moval tied  to  apex. 


of  the  bladder  from  its  surronmlings;  formation  of  an  elliptical  pit*cc,  in- 
elnding  the  nreterj^,  '2.  Openitig  ibe  abdominal  eavily  snflieiently  to  permit 
a€:e(^s8  to  the  sigmoid  ll(*\nre.  *i  LntiTal  anasloinosija  of  the  limb  of  the 
sigmoid  at  the  base,  4.  IxnigitiKlinal  incision  of  the  flexure  ami  iinplanta- 
tion  of  flap;^.    5.  Attention  to  lilnddor  and  closure  of  abdomiTial  walls. 

Extirpation  of  the  Bladder.— P^jr/t/r^  and  comphir  pxlhpailan  of  the 
bladder  are  practiced:  the  forn\er  (page  1317)  for  removal  of  limited 
cancerous  and  tuboreuloiis  growths,  and  the  latter  for  extensive  ones  and 
for  congenital  defects, 

K lister  practiced  complete  removal  of  the  hlnddcr  as  follows:  After 
thoroughly  shaving  and  cleansing  the  parts  the  patient  was  placed  in  th<* 

♦  CentralbL  f.  Chir,  July  18,  imi. 
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Trentleleiiburg  posture,  tlii^  biatldi-r  ixpdhcHl  ahovi'  the  liriiii  of  tlit!  symphysis 
pubis,  the  brim  uf  the  pubis  chiseled  away,  the  tTagments  remaining  at- 
tached to  tiic  miiseular  insertions  aliove,  and  the  bladder  opened  for  the 
pnrjiuses  of  Inspeetion.  After  thorough  observation  of  the  interior  the 
opening  in  the  organ  was  sewed  tight  and  the  viseus  itself  freed  liy  blunt 
dissection  from  its  surroundings.  An  intiiiion  was  made  in  the  median  line 
of  the  perina?um,  the  urethra  divided  transversely,  the  prostate  body 
grasped  with  the  fingers  and  liberated  by  blunt  di^nsction  wit!i  .s<:'i>isors  and 
fingers.  The  ineision  into  the  bladder  was  reofK»ned  to  |M?rndt  of  the  local- 
ization  and  ex|H)sure  of  the  ureters,  wbieh  were  then  tied  with  silk  and 
severed  obliquely  from  in  front  backward  and  upward.  The  remaining 
eonneetions  of  the  bladder  were  gevered  with  Bcissors,  the  organ  was  re- 
moved, and  the  ureters  were  itu  plan  ted  into  the  reetum.  After  thorough 
cleansing  the  wound  was  closed  by  restoring  aiid  wiring  in  place  the  frag- 
ments of  bone  and  uniting  the  soft  parts  in  the  usual  manner. 

IfarUey*  makes  a  vertical  ineision  in  the  median  line  from  the  pubis 
upward  for  four  inches  down  to  the  peritonanim ;  enters  the  prevesical 
space  and  raises  the  peritonaeum  from  the  abdominal  wall  and  from  the 


Fio.  1547.^ — Lower  part  of  the  malo  lihuijkT,  wilh   the  l>Cffirmin(E  of  tbr  urethra.     Ex- 

JH»»i'd  by  int  iMiii*:  thv  anterior  wall  and  laying  it  o|)fn.  a.  The  ititerurt»l«*ri€  fold* 
;.  The  \t%a  lieUn^ua.  c.  Thf  uretiT,  </,  Tht*  oi>eniiiB  of  tjrrtt-r.  i-,  /.  l\mi*i  of 
hlmiiler,  g.  The  i^nU-r  of  Iri^'ontv  h.  The  inei^^nl  pmstnle.  /.  Tin*  rollhulvis 
fiiTiiuiialis.  y,  Orifii-e  of  an  ejaeulatory  thiet.  k.  Thi*  i»|>c'iiing  of  utrirle.  /.  iy[n'i\- 
m^  of  proatalif  duets.     (Henle.) 

fnndtis  of  the  bladder:  makes  a  lilx'ral  inri>iion  through  the  fundus  of  the 
bhidiler  antl  insp<'cts  the  interior  n1  (he  organ;  strips  earefully  the  peri- 
toniFum  from  the  fundus  and  posterior  surfaoe  of  the  bhitlder,  exposing 
the  ureters  at  the  base  of  the  organ  (Fig.  1547) :  makes  the  ureters  freely 
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movable  by  careful  dissection  with  as  little  harm  as  possible  to  their  nnfTi* 
tioii  (pug"e  13<)4);  rcmuvis  jiow  tht'  liiatltliT  with  ?ieii?sor8,  leaving  uiuli^ 
turlial  a  i^uitabiu  bkdiler  ilap  of  thr  Im-sts  iiKliidiug  the  urotera  (page  1304). 
if  transplantation  of  it  to  the  Bignioid  is  ctjutuinplated ;  closes  the  perito- 
neal incisions  at  the  side  and  wherever  else  they  may  be  found,  also  cloiii'S 
the  iibdoniinal  wound,  draining  the  prevesical  spaet^  with  gauze. 

The  Rt'miirk\<, — It  the  Maydl  |dnn  lie  not  feasible*,  perhaps  then  Peter?'^ 
(Fig.  1545)  may  lie  employed.  (Hlierwise  the  entire  bladder  can  1m?  ox- 
traded,  and  the  severed  ureters  implanted  in  the  bowel  by  the  plan  best 
suited  for  the  purpose.  Fr<jnk*s  ]dan  of  retrovesical  anastoiiiosiis  has  been 
employed  satisfartorily  in  some  instances  instead  of  extirpation. 

Openings  made  into  the  peritoneal  cavity  during  thi*  operation 
should  be  at  once  closed.  The  hjeniorrhage  should  be  thoroughly  arrestc»d 
before  the  wound  is  finally  closed,  even  if  the  use  of  a  tampon  (Fig.  154(i) 
be  ret  pi  i  red,  as  may  happen  if  extensive  malignant  involvement  be  unex- 
pectedly found.  Thorough  drainage  should  be  secured.  If  the  ureters  lie 
ijuplanted  in  the  bowel  and  the  bladder  left  in  sHuy  the  organ  maj*  rapidlv 
shrink  and  become  a  round,  hard,  and  inditforent  body.  The  substitution 
in  any  manner  for  the  bladder  of  an  intestinul  loop  dot*s  not  aiford  the 
outlook  that  has  t,'haracterized  the  successful  efforts  of  Maydl  and  his  fol- 
lowers. 

The  EesuUs. — Complete  removal  of  the  bladder  for  malignant  growths 
has  lieen  done  2^3  times,  in  11  of  which  MaydFs  metho<l  was  practiced,  with 
G  deaths.  Of  the  remaining  12_,  7  were  vaginal  implantations,  2  uix»thral. 
2  skin,  and  1  intestinal  and  skin,  2,  2,  1,  and  no  deaths,  respeetivelj'. 

Total  extirpation  of  the  organ  with  urethral  implantation  elsewhere 
than  in  the  vagina,  gives  43.75  per  cent  recoveries.  Partial  extirpation 
with  implantation  in  the  rcconstrncted  bladder  gives  41Jj7  |)er  tvnt  recov- 
eries (Hartley).  If  the  vaginal  implantations  l)e  included,  the  ratu  uf 
recovery  is  increased. 

Of  '^5  cases,  10  survived  three  years  or  more.  Of  18  eost^  of  epitheli- 
oma, only  1  survived  at  the  end  of  three  years.  Nine  papillomata  give  4 
relapses  and  2  operative  deaths.  Albarran  reports  3^i  cures  in  48  opt'ra- 
tions  for  benign  and  '33  cures  m  97  operations  for  malignant  growiihs, 
dado  reports  2H  cures  in  111  oj>eration8  for  malignant  disease. 


STONE    IN    THE   BLADUER. 

Stone  in  the  bladder  is  quite  common,  and  usually  is  nccompanied  by 
well-marked  antl  eharaeteristie  symptoms.  Sometimes,  however,  caleuH  of 
inordinate  size  and  with  unusual  asperities  are  attended  by  only  tritling 
Uianifestations. 

27rf  IJi'Uciimi  of  Stone  in  the  Bladder. — MHien  it  is  suspected  that  a 
stone  may  l>e  in  tlie  bladder  the  proof  oT  its  presence  is  sought  by  a  searcher, 
by  bimanual  palfmtion,  and  the  use  of  a  eystoscope.  The  lithotrite,  the 
evacualor.  and  tbc  ordinary  sound  can  he  used  for  the  juirpose,  but  nt»t  with 
the  technical  skill  and  surgical  justificatiim  timt  Ixdong  to  the  use  of  the 
first  tliree  means  of  exploration.     There  are  various  patterns  of  searchers 
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(Fig8.  1548,  1549,  and  1550).  The  one  devised  by  Thompson  is  most  com- 
monly employed.  It  can  be  used  for  the  double  purpose  of  regulating  the 
amount  of  water  in  the  bladder  by  injection  or  by  outflow,  thereby  better 
accommodating  the  bladder  walls  to  the  main  object  of  the  use  of  the  in- 
strument— sounding  for  stone. 

The  time  of  sounding  for  stone  should  be  when  the  patient  is  suffering 
the  least  from  the  bladder  difficulty.  If  the  patient  be  a  child  an  anaesthetic 
should  be  given,  if  an  adult  only  when  he  is  extremely  restless  from  the 
pain.  Two  or  three  ounces  of  a  two-per-cent  solution  of  cocain  have  been 
employed  successfully  in  the  bladder  to  relieve  the  pain  and  irritation  of 
sounding.  The  urine  of  one  or  two  hours'  secretion  should  be  allowed  to 
collect  in  the  bladder,  or  its  equivalent,  four  or  five  ounces  of  warm  ster- 
ilized water,  should  be  injected  before  attempting  the  act.  Not  infrequently 
it  is  wise  to  distend  the  bladder  with  aseptic  fluid  before  sounding,  so  that 
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Fio.  1548. — ^Thompson's  searcher. 


'^ 


Fio.  1549.— Tattle's  searcher. 


Fio.  1550. — Gouley's  searcher. 

the  characteristics  of  the  stone  and  the  bladder  can  be  the  better  estimated 
by  allowing  the  fluid  to  slowly  escape  during  the  explorative  manipulations. 
The  Operation  of  Sounding. — Place  the  patient  on  the  back  with  the 
hips  raised,  the  operator  standing  upon  the  right  side.  Introduce  the 
searcher  in  substantially  the  same  manner  as  employed  in  the  introduction 
of  a  catlieter  or  sound  (page  1303)  ;  push  the  instrument  carefully  to  the 
})()steri()r  wall  of  the  bladder,  with  the  beak  upward;  withdraw  it  slightly 
to  give  easy  play  to  the  vesical  end,  and  then  carefully  turn  the  beak  from 
side  to  side  until  the  lateral  walls  of  the  bladder  are  touched  by  it.  This 
is  done  by  rotating  the  instrument  on  its  long  axis  between  the  thumb  and 
finger.  Turn  the  beak  downward  and  examine  the  base  of  the  bladder.  In 
this  maimer  the  whole  inner  surface  of  the  bladder  is  examined,  the  in- 
strument being  withdrawn  each  time  a  sufficient  distance  to  accomplish 
the  ol)jeet  thoroughly.  As  soon  as  the  l)eak  comes  in  contact  with  the  neck 
of  the  l)la(l(ler  the  instrument  may  be  withdrawn.  If  the  prostate  be  en- 
largecl,  tile  handle  should  be  depressed  and  the  beak  turned  toward  the  floor 
of  the  bladder  and  rotated  from  side  to  side  while  being  gradually  with- 
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<irawn.     lliis  iiiaDa-uviv  \vU\  bu  (juittj  sure  to  Joteet  a  stone  if  it  be  lodged 
bt'hiiul  the  prostata'. 

If  a  stoni."  ht'  not  dutetled,  it  is  LM?tter  to  make  a  second  and  even  a  third 
examination  before  positively  asserting  that  none  is  present.  Five  or  ten 
minutes  is  quite  sufliL'ient  time  to  employ  at  a  sitting.  If  the  presence  of 
titone  lie  detectt'd,  tlie  luniiber,  size,  and  the  prokdjle  eonsistenee  should  be 
determined.  The  presence  of  two  and  even  three  calculi  e«n  lie  reasonablj 
efitimated  by  careful  manipulation  with  the  searcher.  However,  this  knowl-' 
edge  is  best  gained  by  the  u.sc  of  the  litliotrite.  If  a  stone  Ije  grasped  hy 
this  instrument  the  presence  also  of  one  at  either  side  of  the  beak  can  be 


Fig.  1551. — ^Andrews*«  searrher,  with  n  tube  to  ronvcy  the  si.»uhd  t<»  the  ear. 

determined  with  reasonable  certainty  by  the  alternating  '*  click j; '*  attend- 
ing the  turning  of  the  beak  from  side  to  side-  The  size  of  the  stone  can  Ik* 
estimated  approximate]y  with  a  stmrcher  by  noting  the  extent  of  the  area  of 
frictiou  and  distanci^  of  the  exposure  of  the  shaft  of  tfie  instrument  at  the 
nieutus  when  tlie  Ix-ak  is  ap[)lied  alternately  to  the  anterior  and  posterior 
j?urfaces  of  tbe  calculus.    The  diuieusious  of  the  oljject  grasped  bv  a  litho- 


Fio.   1552. — Billrt^th's  aounding-boanl  aitarhwl  to  spairher. 

trite  can  be  accurately  determined.  The  distinctness  of  the  click  will  indi- 
cate the  hardness  i>f  the  stone  as  a  rule.  A  pasty  stone  will  give  a  soft, 
h)W-pi!cIied  sound;  the  reviTse  will  fulluw  contact  with  a  hanl  one.  A 
hard  stone  snrrounckHl  with  organic  matter  may  be  mistaken  for  a  soft  one- 
After  the  searching  is  completed  apply  warmth  to  the  hypogastrium*  giro 
an  anodyne  and  po-ssihly  ten  grains  of  quinine,  and  kwp  the  pntienl  quiet. 

Thr  Comments. — The  ability  to  detect  the  "click"  of  stuall  stones  and 
fragments  by  aid  of  the  searcher  is  greatly  enhanced  hy  the  attachment  of 
the  so-calUHl  "  litho]>hone/*    This  attachment  can  Ik>  extemporized  by  t«k- 
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ing  a  piece  of  rubber  tubing,  twenty-five  or  thirty  inches  in  length  with  an 
eighth  of  an  inch  caliber ;  double  one  end  upon  itself  and  place  it  against 
the  handle  of  the  searcher,  allowing  also  the  tubing  continuous  with  it  to  lie 
along  the  handle,  or  push  it  into  the  open  end  of  the  handle  of  the  searcher. 
The  other,  extremity  is  then  placed  in  the  ear  directly,  or  connected  to  it  by 
the  medium  of  an  otoscope  (Pig.  1551).  The  ability  to  detect  fragments  of 
an  almost  infinitesimal  size  is  said  to  be  thus  attained  (Fig.  1552).  The 
washing  process  of  litholapaxy  will  also  cause  the  "click,"  when  other 
measures  have  failed. 

The  Fallacies.— The  fallacies  of  sounding  are  quite  numerous,  as  a 
stone  may  be  obscured  more  or  less  by  mucous  membrane,  inspissated 
mucus,  or  blood,  and  when  pocketed  in  an  adventitious  place.  Calcareous 
incrustations  connected  with  the  wall  of  the  bladder,  or  with  a  morbid 
growth,  are  sometimes  mistaken  for  calculi.  Finally,  the  instrument  may 
not  enter  the  bladder  at  all,  and  thus  completely  deceive  the  examiner. 

Bimanual  Palpation. — Bimanual  palpation  can  be  practiced  in  either 
sex  with  satisfactory  results  if  the  patient  is  not  of  an  unusual  muscular  or 
adipose  development.  In  the  male  the  patient  is  placed  usually  on  the  back, 
with  the  thighs  flexed  and  the  shoulders  raised  so  as  to  relax  the  abdominal 
wall.  The  examiner  introduces  the  index  finger  of  the  right  hand  into  the 
rectum  of  the  patient,  and  presses  the  tips  of  the  fingers  of  the  left  behind 
the  pubes  and  the  bladder.     Between  the  apposing  finger  tips  an  empty 
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Fio    1553. — /.  Nitze's  cystoscope.     //.  Longitudinal  section  of  /.     a.  Shaft,    b.  Prism, 
c.  Incandescent  light,  which  is  fastened  into  the  small  compartment  /. 

bladder  can  l)o  thoroughly  examined  to  detect  in  it  the  presence  of  a 
calcuhis  of  small  size.  Any  undue  pain  or  mental  trepidation  incident  to 
the  act  can  bo  relieved  by  general  or  local  anaesthesia  if  the  importance 
of  the  condition  justifies  the  use.  In  the  female  the  manipulation  is  easier 
and  vwn  more  conclusive,  on  account  of  the  absence  of  the  prostate  and  the 
intimate  relations  of  the  base  of  the  bladder  and  vagina.  In  either  sex  the 
rectum  should  ho  thoroughly  evacuated  before  the  examination  is  begun. 

The  Cystoscope. — The  use  of  the  cystoscope  is  often  advantageous  in 
the  determination  of  morbid  conditions  of  the  kidney  or  the  cavity  of  the 
bladder,  and  the  interpretation  of  the  functional  phenomena  of  these 
organs  (Figs.  1553  and  1554).    F.  TUdm  Brown*  has  perfected  "a  com- 

*  Annals  of  Surgery,  vol.  xxx,  pa^e  i  "t^b  642. 
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pMsiU'  iirL'trr  ivsIo^cuir'  "  willi  wliiel*  niu"  urrliT,  ur  syiu'lironoiisly  bof li  iitm 
terrt  of  oither  i^t^x  can  Ik'  n-^ailily  ciitht'torizod  (]Mgv  1377),  the  instrunientsf 
removed  and  the  fathoterj^  left  in  place  when  desin^th  Also  thi^  instninirnt  { 
i.s  im  {Hlininible  one  for  otlu^r  i)iiipose<  n  hitiii^^  to  rvstosrojiy  in  connection  [ 
witl»  and  witliout  uathiderizjUiori  of  tlip  iirctiTS  (F^K*  ITkIo), 

Brown  advices  the  following  assondilaiie  of  iu-cejisories  to  urotenil  catli- 
eterisin:  (a)  Trant^purent  IxHic-acid  or  sterile  .salt  solution.  (//)  An«?^ 
thetizing,  adrenalin  and  phloriilziii  solutions,     (c)  Sterile  ureteral  cathe- 


Fit  J.  ir.f)!. 


Fig.  1554a, 


'Fio.    1554. — Fi'iimck-Leiter  oyst-oscone.     Lp.  Elprtricul   conneitions.      Tf^   Tdc 

P.  Prism.     L.  Lump. 

F[0.  ] 554 ri.— Detail  nf  beak.     L.  Lump.      C.  ronneciui;;  wirt".     fi.  Metal  lic»fKL     CF, 

Whitlow. 

ters  and  substances  of  ruhher  and  uuAn]  {|>repared  by  formaldehyde  gas 
s^terilization),  {(/)  Lji[mroiotiiy  slookin^^s.  (r)  Tested  elretrie  eontrolk»r 
or  stora^re  battery,  (f)  Sterile  gradutiled  siphonage  bottle  with  stopcock 
irrigating  tnlw,  (g)  A  neat  of  sterile  glass  beakers,  {h)  Sterile  gla«s 
giyrmge^  with  ruldier  tips?  of  size  to  fit  over  or  into  the  free  end^^  of  differ- 
on*  ureter  i^atheters.  (i)  Small  sterile  bottles  for  the  rt^eeptiou  of  tliG 
separate  urines,  (;*)  Tubes  of  culture  tJK'dia.  (k)  Paper  labels  (/) 
Hypodermic  syringe,  (m)  Sterile  lubricant.  "The  cystoscopc  on  en- 
tranti?  of  the  bladder  is  taken  in  control  by  the  left  hand,  while  the  right 
removes  the  obturator,  inserts  the  catheter  telescope  (already  thrt»aded 
witb  its  two  ureter  eatlu'ters)  and  turns  on  the  eleetriedartip  switch.  A 
critical  inspection  of  the  bladder  floor  is  first  made  for  abnormalities  or 
lesions,  partienhirly  in  the  region  about  the  n refer  mouths.  The  location  of 
the  latter  is  gauged  by  slowly  witbdrawintr  the  eystosr^ope  until  the  curved 
IK>sterior  margin  of  the  interureteric  bar  or  trigoue  fills  the  b>wer  half  or 
more  of  the  cysfoscopic  field.  Sweeping  the  ocular  toward  the  patient's 
right  thigh  now  brings  the  intravesical  lens  tow^ard  the  left  ureter  mouth, 
and  vice  versd. 

"  In  beginning  catheteripm  the  left  ureter  is  ordinarily  first  approachf*d; 
this  calls  for  the  observer's  left  eye  at  the  ocnlar,  and  left  hantl  etio- 
t rolling  the  cystoscopy  while  it  leaves  the  right  tlmmb  and  forefinger  to 
advance  the  left  catheter  the  moment  the  ureter  slit  or  papilla  comes 
into   view;   such    an   advance  after  engaging  the  catheter   is  continued 
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carefully  for  two  and  a  hjilf  inches.  At  this  jiiiirtiuv  tlie  ri^lit  baotl 
iind  the  ri^lit  eye  take  the  places  on  the  eystoaeojK'  just  oceuiJied  hy  tho 
left.  CMi-efully  umiiilaiijiii^  ihe  iustruinent  ut  the  Baiue  depth  aud  at 
exactly  the  same  ineliiiation  to  the  horizontal  plane  of  the  body  it  is  swept 
throu^'!i  an  tire  of  about  fiftet-n  degrees  iu  the  opposite  latero-vertieal  direc- 
tion to  liud  t[\e  right  ureter.  The  eurved  po^iterior  nuirgin  of  the  trigone 
is  a^'ain  the  guick*  to  ki^\i  in  view  during  this  transit,  in  ihe  meantime 
the  thumb  and  linger  of  the  left  hand  arc  on  tlie  right-ureier  catheter 
rtMidy  to  engage  its  tip  in  the  ureteric  aj>erture  the  moment  this  comes  into 
view.  Since  in  action  the  ureteral  meatus  In  some  eases  is  prone  to  change 
its  relative  level  (durinir  emission  it  is  lifted  and  o|K^n»  in  the  interval 
retracted  and  closed),  consecpiently  if  caught  in  action  one  slunihi  l)e  ready 
to  seize  advantage  of  this  favorable  ojjportunity  to  enter  tlie  oseulum, 

"A  short,  flexible  catheter  (fourteen  inches  long)  having  been  iuj^LTted 
about  two  inches  iu  each  ureter  (that  in  the  first  one  cathcterized  is  car- 
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Fio.  1.555. — ^The  F.  Tilden  Brown  irri^tinp:  c>'stofiCopo  for  sjmchronous  bilateral  ureter 

ratbi»terixnticm» 

A,  I'Vrncb  size  (24)  for  adult*  of  liotb  sr*vc8.  /.  Obtvjrator  ff>r  the  open  »]wMh  (2)  to 
fjiciliUite  introdui'tioii.  ?.  Oval  slu^ath  beariri<?  f?\|Ki8efl  rold  lamp  and  irrigating 
Htopcorkji.  .7.  I>irfH"t  tdescoix'  H^lp|M*^tiIl^  tin*  I'atheti'rs,  wliicli  L<  |)asw4'(i  ii.^  ii  wliok' 
into  the  slipulh  i2»  aftiT  ttiis  hjis  n-arKcMl  the  blnHdi^r  and  on  r»Mni>v/il  of  tJus  obtura- 
tor. J.  'rinMatli<?trr8  are  drawn  down  in  llie  eenler  to  sliow  ft'oi^tratioii.  B*  Fnnirh 
sijtt'  r20>  of  tbe  Harnc*  oval  in.^tmment  for  use  in  ebildren  and  in  caseB  of  strirlured 
tiduh  urelbra,     Nejirly  vorti<?iil  vit'W  of  all  part(<. 


ricul  a  littb'  deeper  than  in  the  second  to  make  allowance  for  the  greater 
withdrawid  of  iho  first  eatheler  ineidenlal  to  tranisit  of  the  intraveAieal 
part  of  the  cystoseope  fr<ou  out*  uri'ter  U*  the  other,  a  diistanee  of  about  one 
inch),  the  cystoseoiie  is  then  hmught    inlo  nndbody  alignment   and   held 
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there  durint?  urine  collection,  so  a?  to  gitanl   against  a  tendency  o^^bI 
instrument  to  sink  somewhat  dee|>cr  into  the  bladder,  and   thus    flex  the 
catheters  nndiily  or  etFeet  lateral  pressure  on  the  ureter  mouths. 

*■  Rubber  caps,  which  up  to  this  moment  have  closed  the  free  ends  of  tbi* 
catheters,  are  now  removed,  and  the  separate  urines  collected  in  email 
sterile  bottles  which  are  attached  to  a  spring  yolk  on  the  cystoscnipe.  Thh 
is  a  favorable  time  to  inoculate  several  culture  tuhct?  with  a  few  drops  from 
eacli  catheter. 

'^  If  the  bladder  is  made  uneomfortahle  by  its  three  or  four  oimces  of  dis- 
tending fluid,  this  can  now  be  |H^rniitted  to  escape  by  opening  one  of  the 
irri):atiii*r  sto|K'ocks  on  the  cystosco[>e,  and  then,  if  noteworthy  tliscM.>mfnrt  i 
continues,  half  an  ounce  of  weak  eueain  or  eocain  solution  can  be  injeeted 
through  one  of  the  same  channels  into  the  bladder." 

If,  in  exceptional  casses  of  ureter  catheterization,  one  wishes  to  remoTc 
the  eysloscope  and  leave  the  catheter:^  tn  silu,  tlii^  is  readily  done  by  a 
slight  withdniwal  of  the  telescope  to  [K^rmit  griL^fmig  the  eatheters  in  the 
open  section  of  their  canals,  wliere  they  are  held  w*hile  the  telescope  is 
coni|detely  withdrawn  and  after  it  the  open  sheath. 

Under  these  circumstantTs,  or  whenever  the  whole  course  of  the  ureters 
and  pelvis  of  the  kidneys  are  to  be  explored  or  treated,  full-length  eatheter^ 
are  employed.  Again,  wiif  re  it  is  wislied  to  gain  fuller  information  reganl- 
ing  Ihe  nature,  or  relative  position  of  some  questionable  X-ray  sliadow  1 
showing  anywhere  in  the  region  of  a  ureter,  the  but  recently  mach-  very 
llexihle  long  spiral  steel  catheters  are  easier  to  manage  and  east  a  lngg<T 
shadow  than  could  Ik*  elTectcd  in  the  former  method  by  a  fine  metal  stylet 
passed  into  an  already  introduced  silk  catheter. 

Occasionally  a  ureter  mouth  and  much  of  its  canal  is  so  patulous  as 
not  to  be  drainahle  by  an  ordinary  catheter;  to  meet  such  casM^s  a  tele4?cope 
having  hut  a  single  catheter  canal  of  very  large  size  is  made  to  accompany 
the  instrument.  This  same  telescopic  tube  is  e<]nipped  to  meet  other  pur- 
poses, such  as  a  slightly  flexible  alligator-jawed  forc*ep8  fur  catching  for-  I 
eign  bodies  or  particles  of  new  growth.  The  eye  shield  is  removable  to  | 
admit  almost  rigid  instruments  to  traverse  nearly  parallel  to  the  tek«eoj>e. 

The  Remarlcs. — Synrhronous  catheter  ism  of  the  ureters  affords  a  surer  i 
estimation  of  the  relative  conditions  of  the  kidneys  than  separate  catheter-  - 
ism,  and  is  also  less  fatiguing  for  all  concerned. 

A  detailed  description  will  not  bo  given  of  tlte  various  cystoscopes,  ai?  the 
continual  improvements  and  the  extending  scojh^  of  the  usefulness  of  the  J 
instruments  forl)itl  a  commendation  that  may  soon  be  of  less  comparative  J 
worth  than  that  which  the  occasion  affords.     However,  certain  establislied 
facts  regarding  the  use  will  not  be  amiss  at  this  time.     1.  The  employujcnt 
of  the  instrument  should  be  conducted  with  a  strict  antiseptic  regard  in  all 
resjjects,  the  same  as  in  other  o|x*rative  procedures  on  the  urethra  and 
bladder.    2.  A  siiflkiently  capacious  urethra  and  the  presence  in  the  blad' 
der  of  not  less  than  five  or  six  ounces  of  clear  fluid  are  always  necHled.     If 
the  urethra  i>e  too  small  -it  should  be  dilated  gradually  and  continuously    , 
witli  bougies  until  >^u(lieient  calilier  is  secured.     If  the  urine  bt»  clear  the 
substitution  of  another  fluid  is  not  indicated-     If  it  be  cloudy  the  cavity 
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of  the  bladder  should  be  washed  out  with  a  boric-acid  solution  (three  per 
cent),  or  solution  of  acetate  of  lead  (one  grain  to  the  ounce),  or  with 
sterilized  water,  until  the  outflow  is  clear.  The  presence  of  blood,  pus,  or 
mucus  interferes  with  a  cystoscopic  examination.  The  lithotomy  position 
of  the  patient,  with  the  examiner  sitting  or  standing  between  the 
limbs,  affords  the  best  opportunity  for  examination.  Either  cocain  anaes- 
thesia of  the  urethra  and  bladder  or  general  anaesthesia  can  be  employed,  as 
circumstances  require  and  the  patient's  condition  will  permit.  The  light 
should  not  be  turned  on  until  the  instrument  is  introduced  into  the  bladder 
and  the  end  immersed  in  the  fluid  to  prevent  burning  the  tissue,  and  for 
the  same  reason  the  end  of  the  instrument  should  not  be  brought  in  contact 
with  the  wall  of  the  bladder  during  operation.  Extended  experience  is 
re(|uired  to  properly  interpret  the  appearances  and  employ  the  instrument 
with  facility. 

Lithotrity,  litholapaxy,  and  lithotomy  are  the  practical  methods  of  relief 
from  stone  in  the  male. 

Lithotrity  is  the  reduction  of  stone  to  fragments  so  small  as  to  allow 
of  their  easy  escape  through  the  urethra  with  the  urine. 

The  Contra^indications, — The  contra-indications  to  lithotrity  and  lithol- 
apaxy are  essentially  similar.  These  operations  are  not  admissible  if  the 
bladder  be  sacculated  and  affected  with  extensive  cystitis,  or  if  it  be  ulcer- 
ated or  intolerant  of  the  presence  of  instruments.  Repeated  and  severe 
chills  following  the  introduction  of  instruments  into  the  urethra  or  bladder 
contra-indicate  the  operation.  If  the  organ  contain  morbid  growths,  or  if 
the  patient  be  feeble,  especially  if  the  stone  be  large  and  hard  and  compli- 
cated with  severe  cystitis,  crushing  should  not  be  attempted.  In  the  in- 
stance of  an  enlarged  prostate,  lithotrity  seldom  affords  prompt  or  even 
final  relief,  and  the  enlargement  may  be  so  great  as  to  prevent  proper 
litholapaxy. 

The  Preparation  of  the  Patient, — It  is  wise  in  all  cases,  although  not 
neci'ssary  in  many,  that  the  patient  rest  in  bed  for  two  or  three  days,  and 
that  the  bladder  be  washed  out  with  an  antiseptic  solution  during  the  time 
before  operation.  In  cases  complicated  with  cystitis,  with  or  without  more 
extended  disease,  this  course  of  action  is  essential.  Bland  food  and  dilu- 
ents an*  always  in  order  and  should  be  supplemented  with  iron,  strychnin, 
etc.,  wiien  the  vital  forces  are  depressed.  The  bowels  should  be  evacuated 
thorou^dily,  and  the  urethra  dilated  to  the  proper  capacity  for  safe  instru- 
mentation by  sounds.  The  patient  is  required  to  hold  the  urine  for  an  hour 
or  two,  and  is  then  placed  upon  the  back  with  the  pelvis  elevated;  the  older 
the  patient  the  greater  the  elevation  should  be.  An  anaesthetic  may  be 
given  and  should  be  administered  if  it  be  the  intention  to  triturate  the 
entire  mass  at  one  sitting,  or  if  the  patient  be  irritable,  or  the  bladder 
oversensitive. 

Thr  Introduction  of  the  Lithotrite, — The  operator,  having  chosen  and 
well  oiled  a  suitable  instrument,  stands  upon  the  right  side  of  the  patient, 
taking  the  penis  in  the  left  hand,  inserts  the  beak,  and  draws  the  member 
ii[)ward  upon  the  instrument,  wb  '  "  'itly  grasped  by  the  right  hand. 
Th(>  handle  is  then  slowly  w  ■»!»  Yertieal,  when  it  is 
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tnmsfernMl  to  tln^  loft  luunl»  and  the  fingers  of  the  rif!^ht  are  placoJ  on 
pcrina'nin  to  follow  i\w  mi^U^  of  the  buak  as  il  advanrt\s  (Fig.  155ii).  Tli 
win^Hit  of  the  instrunjent  will  cause  it  to  sink  low  enough  to  portiiit  tl 
1m  nk  to  ejitra«fe  the  opening  of  the  trian^nilar  ligament,  through  whicJi  U 
urethra  ]mhi8es.  A  little  ean^ful  nninipuhitioii,  aided  bv  the  right  hand  ni 
t!ie  perinfenni,  will  enuse  it  to  enter  this  jiortion  of  tlie  canal,  when 
Ixandle  of  the  insirnrnent  .should  he  taken  by  the  right  hand  and  allnwr 
to  fall  slowly  of  its  own  weiglit  k^tween  the  thighs.  If  the  instrument 
now  slightly  presf^xl  upward,  its  upper  extremity  will  be  found  to  be  disen 
gaged  and  eau  he  easily  rotated  upon  its  long  axis. 

The  Commrnis. — If  the  pro>tato  he  enhirgnl,  the  length  of  the  dofj^pc? 
portioD  of  the  urethra  is  increased,  and  the  enlargement  interposes  an  id»st< 


Yin.   irM(v.^I>iaj[^rani  of  yrothni  with  hhuh-  «if  lithHtritr  wirhin  It. 

cle  to  tlie  ]>rogress  of  the  instrument.  The  handle  should  not,  tliercforpj 
he  dejircssed  so  rapidly  during  the  ktter  stage,  and  tlie  instriiuient  should] 
1m'  ]nished  farther  u|nvar(L  Under  no  consitleration  should  any  undue  foret* 
be  used.  The  weiglit  of  the  liandle  i&»  of  itself  ^^iifiicient,  unless  uoflor  ] 
pro[>er  control,  to  cause  lawration  of  the  soft  urethral  tissues  by  the  ad  vane- j 
ing  end  of  the  intitrument.  In  the  healthy  bladder  the  instrument  slides  | 
easily  along  the  tloor  to  the  posterior  aspect,  often  hitting  the  stone  in  the  i 
passage.  In  the  instance  of  an  enlarged  prostate  the  entry  is  not  so  easy, 
and  the  stone  h  often  bidden  iK'hind  it. 

The  Fitidint]  and  Seizing  of  the  Stotie, ~ThQ  instrument  is  pressed 
upward  in  the  line  of  its  entrance  until  it  reaehcs  the  posterior  wall  of  the  ' 
bla<lder.  unless  its  course  be  sooner  iiitcrru|rted  by  the  stone,  when  the  beak 
is  turned  from  the  stone  and  the  male  blade  withdrawn;  then  the  separated 
blades  are  turned  toward  the  stone,  which  is  seized  and  tixetb 

If  the  stone  be  not  detected  during  the  iutroduetion  of  the  lithotrite, 
quiet  is  maintained  for  a  few  moments  after  the  arrest  of  the  instrument  at 
tlu-  posterior  wall  tif  the  bladder.  Then  the  male  blarle  is  slowly  withdrawn, 
with  the  beak  upward,  until  quietly  arrested  by  the  neck  of  the  bladder. 
It  is  then  slowly  returned  to  the  former  position,  usually  catching  the  stone 
en  wtiff\  If  ihe  stonr  Ije  not  found  at  this  time,  withdraw  the  male  blade 
as  l>efore,  and  with  the  Wak  at  45''  to  the  right,  close  the  blades  again. 
Failing  in  this  attempt,  seiiarate  t!ie  blades  and  turn  the  beak  to  the  left  to 
45''  and  close  the  instrument.  If  this  maniptdation  fail,  depress  the  handle 
of  the  instrument  so  m  to  raise  the  l:K»ak  slightly  from  the  floor  of  the  bla<l- 
der,  and  turn  it  to  the  right  and  left  res]iectively,  as  need  be.  opt^ning  and 
ch>sing  (be  blades  in  each  position  in  the  same  cautious  manner.  If  the 
stone  l>e  small  rir  the  prostate  be  enlarged,  the  beak  should  \h'  turned  down- 
ward in  the  search.     This  is  readily  done  by  depressing  the  handle  o' 
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iDst rumen t  s?iifficiently  to  iHTiiiit  th<:^  reversed  blailc  to  sweep  the  il<Kvr 
of  tlui  lilmlrler  easily,  without  injuring  the  parts.  The  hhules  are  then 
opened  and  closed  at  the  various  inferior  aspects  of  the  bladder,  and  in  the 
same  cautious  manner  as  before. 

Another  nuinreuvre,  which,  in  the  cane  of  small  stones  located  bebiTul  tlio 
prostate,  will  often  prove  ??uceessfyh  consists  in  drawing  Ihe  ri'Verseil  beak 
outward  nnlil  it  nearly  touelies  the  pro.<tate,  and  iheii  separatin^^  the  bhidi\s 
by  pressing  the  female  blade  backward  until  it  strikes  against  the  posterior 
wall  of  the  bladder,  the  raale  blade  being  held  flrndy  in  position;  raise  the 
handle  until  the  female  bbnle  rests  lightly  npon  the  flo^->r  of  the  liladder, 
then  draw  it  furwan!  to  join  the  male  blatle,  lightly  lonehing  the  tlonr  in  its 
course.  If  a  stone  lies  in  the  line  it  will  lie  touehed,  and,  nn>reover,  the 
mueom  membrane  will  not  be  pinched.  It  is  bcttter  that  the  libidos  be 
smooth  and  the  beak  he  short  in  these  reversed  movements. 

The  Commrnls, — The  movements  of  the  instrument  in  searelung  should 
W  sltjw.  and  pimetuated  witli  shght  intervals,  so  that  the  stone  will  l>e  dis- 


FiG,  1557. — Showijii^ 


ill  nil  J  (>f  htjlrrmg  the  lithotrite  wticii  ojjiiiuig  and  .shutting 
in  the  search  for  frn^nieuts. 


tnrbei]  as  litlle  as  possible  by  contact  or  the  agitation  of  (lie  surrounding 
tluids.  Tsually  tlie  female  )»hnle  is  held  (Irmly  in  position,  while  lite  male 
blade  is  openecl  and  closed  ejirefully  for  tbi»  (»uriw  ««i^izin^ 

the  stanc.     A  gentle  tap  of  the  Imndle  of  < 
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will  BoriK^imes  cause  a  stoinj  to  fall  witliin  the  grasp  of  tlie  open  blac 
practicable^  the  calculus  should  Ik:  ermhcd  so  tiiie  at  the  tirst  sitting  a^s  U> 
prevent  lodgment  in  the  urethra  of  an  impassable  fragment.  Forcible 
instniJiiental  iuipingement  on  the  neck  of  the  bladder  should  be  cautiousli 
avoifled  at  all  titnes.  Occasionally  the  stone  may  he  so  pressed  agaiiii^t  the 
neck  of  the  bladder  by  the  uiale  blade  as  to  prevent  its  being  caught,  unl**?^ 
the  blade  l>e  turned  to  one  side  and  cautiously  insinuated  between  the  iflonc 
and  the  organ.  The  brief  though  gage  advice  of  Sir  Henry  Thompson, 
*'Opcu:  ]>aiise;  closi* — that  h  all/'  establishes  the  safety  of  the  procodore 
w hen  ea  vi  t  i  o u  s I  y  j  >  rae 1 1 eed . 

Tht'  cntshing  of  the  sioite  follows  prom[Hly  the  catching,  TJic  .stone 
Bhould  be  caught  lightly  and  the  blades  he  slowly  fixed  upon  it  to  avoi<1  its 
escape  from  the  grasp  in  case  it  he  hard  or  insecurely  caught,  as  may  hap- 
pen if  baste  or  vigor  be  exercised  in  sucdi  iustanws.  Wlien  seeurtdy  seiziHl 
its  diruensions  should  be  noted,  the  lieak  turned  upward  and  carried  to  the 
center  of  the  bladder,  as  nearly  as  practicable,  Ix'fore  crushing,  in  order  that 
freedom  of  the  mucous  uu-mbrane  Ik*  assured  and  that  the  fragments  fall 
in  a  handy  plac^  for  subsequent  treatment  with  the  least  injury  to  the  blad- 
der wall.  If  the  stone  be  soft  the  pressure  of  a  steady  turn  of  the  screw  i^i 
suflicient;  if  hard,  a  quick  vigorous  turn  may  be  needeil  to  crush  it.  In 
either  instance,  if  quietly  done,  the  fragments  fall  and  lie  close  at  hand,  and 
can  Ix'  caught  and  crushed  by  repeated  0|>ening  and  closing  of  tlie  blailes 
with  the  same  deliberate  care  and  iiuuiipulation  that  characterized  the  pri- 
mary act.  T!mt  is,  the  male  blade  should  be  withdrawn  with  the  beak 
Ufiward  and  axis  of  the  instrument  unchanged,  then  turned  to  the  right  or 
left  and  carefully  closed,  when,  if  a  fragment  be  caught,  the  beak  is  again 
turned  upward,  away  from  the  wall,  and  the  fragment  crushed.  During  the 
crushing  tlie  female  blade  must  be  held  firmly  and  at  an  angle  of  45°  with 
the  horizon,  and  remain  entirely  passive  (Fig.  1557),  and  the  blades  should 
only  be  separated  sutlieiently  to  admit  the  stone  l>etween  tliem.  If  the  lK»ak 
be  not  turned  away  from  the  stone  before  it  is  opened,  the  stone  may  be  dis- 
placed by  the  separation  of  the  blades. 

Kach  mtiifKj,  if  without  anirsthesia,  should  not  exceed  five  or  ten  min- 
utes; with  it,  a  sitting  can  l>e  prolonged  until  an  ordinary  calculns  is  re- 
duced to  fragments,  usually  from  ten  to  fifteen  minutes.  When  the  sitting 
is  completed  the  blades  must  be  screwed  firmly  together,  so  that  the  instru- 
ment may  be  withdrawn  without  injury  to  the  urethra.  The  inter%*a!s  of 
the  crusliing  will  depend  upon  the  size  of  the  stone,  its  hardness,  and  more 
frequently  ujwn  the  effect  of  the  crushing  upon  the  patient.  Inasmuch  as 
the  conditions  differ  greatly,  it  is  impossible  to  lay  down  any  absolute  rule*^. 
The  surgeon  should  not  repeat  the  operation  until  the  subsidence  of  the 
irritation  produced  by  the  previous  attempt. 

The  Frccnutiom-^The  urethra  should  be  suf!ieienlly  capacious  to  per- 
mit the  wise  use  of  the  lithotrite,  and  the  seizing  and  tearing  of  the  mut^oug 
membrane  of  the  bladder  should  )yQ  carefully  avoide*!.  If  the  membrane  lie 
caught  the  movement  of  the  beak  toward  tlie  center  of  the  bladder  will  lie 
hindered,  and,  too,  the  sensation  of  seizing  a  soft  instead  nf  a  hard  \\s»ne 
may  lie  noticed.    However,  the  grasping  of  blood  clots,  pedieulated  growths^ 
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and  poflsibly  soft  ^^touus  wht'ii  e*ml<Ml  willi  iiiulus,  iiuiy  simuluk-  riniuous 
Hicntibrane  sciziinv  Thu  turuinji^  of  the  beuk  away  from  the  bliiddur  wall 
will  eliniinatt*  thei^e  fallacies?.  If  the  patient  be  wnseious,  the  seizure  of  the 
mucous'  iiu  lulirane  will  bt?  known  quiekly  by  bis  s;eu nations.  }la*iuorrhage 
is  rarely  sullicieutly  f^^evere  to  constitute  a  eoiu[ihcatiorL  Severe  bleeding 
points  to  the  presence  of  a  vascular  growth  or  a  grave  injury  of  the  blad- 
der or  urethra.  Not  mfre<4ueiitly  a  eongested  mu- 
cous uuMiibrane,  though  ordinary  care  in  the  manip- 
rulatiou  of  ernshiug  be  employed,  will  cause  a  [»er- 
!  plexiug  h;k^nu>rrhage.     The  preseuee  of  detritus  ill 

the  borders  of  the  blades,  at  the  time  of  withdrawab 
nuiy  daiuage  the  nmcoug  menibrnne  of  the  ure- 
thra. ITowever,  if  they  be  lirmly  screwed  together, 
with  or  without  a  sharp  tap  with  an  iiisinnoent, 
the  importance  of  the  fact  is  reduc^  to  a  uiini- 
njutn. 

The  Complicalion,'^. — ^The  blocking  of  the  litho- 
trite  in  tlie  crusliing  of  a  pasty  stone  nuiy  happen 
if  ibe  groove  for  the  uiale  blade  ilo  not  extend  to  the 
lower  end  of  the  instrument.  The  author  experi- 
enced onee  an  einharrassing  case  of  this  kind,  and 
knows  of  a  similai"  one  in  the  practice  of  a  eol- 


FiO,  15i58,— Thompson's 
litholrite. 


Pio.  1560. — Non-f en  PBt  rated  jairs. 


league.  The  non- fenestra  ted  instrnrncnt  may  become  blocked  m  m  to  pre- 
vent the  prop<T  closure  of  the  blades  and  thwart  a  safe  withdrawal  froui  the 
bladdiT.  Perineal  or  suprapubic  cystotomy,  with  exposure  of  the  lx*ak  and 
removal  of  the  obstruction,  fidbvwed  by  n'movul  of  the  stone  through  the 
opi^ning,  iH  the  solution  of  t'^*  if  the  bf*ak  of  the  instrument  be 

broken,  cystotomy  offer**  l*»dder  be  torn  through,  and 

the  fact  be  recognizi*  he  tear  is  indicated,  the 
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8anio  as  ill  lithotomy  (puge  141(1).  If  tht»  d«^p  urethra  he 
niptund,  jH^rijK'al  sot'tioii  is  calkd  for.  Thu  lotlgiiu^nt  iu  the 
iiri'tlira  of  a  fragment  of  stone  at  thu  time  of  or  immediately 
gul>st*«|iuiit  to  the  operation  may  cause  iiiiieh  trouble,  especially 
if  it  prevent  thu  flow  of  urine. 

The  After-ireaimeni.—Aker  tbe  etjnipletion  of  the  Bitting 
the  patiunt  h  given  an  anodyne,  and  hot  fomentations  are 
applied  to  the  abdomen,  and  he  is  caused  to  renuiin  in  the 
reenml)unt  jiotitnre  for  at  least  (weoty-fonr  hours  ^ub^e^juent 
to  the  opuration,  uvrn  to  the  extent  of  lying  on  hie  Fide  during 
mictnrition.  If  urethral  fever  or  retention  oecur,  or  a  mild 
cystitis  sui>urvene,  thu  k*ngth  of  the  time  of  confinonient  in 
bed  and  tlie  treatment  should  conform  to  the  requirements 
which  lliesu  conditions  im|>ose. 


Fii^.  l.Wi.^Bigelow's  non- fenestrated  blades. 


Fio,  1563. — Bigclow's  fenestrated  hiadc* 


Fig,  1561. — Bigf»law*s  lithotrite.    a,  e. 
Open,  unlocked,    b.  Closed,  lcM?tc^.  Fio.  1564. — Keyei'a  modified  blikles. 
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The  Comments, — Lithotrity  k  practfetHl  nuirh  le^.s  tlmti  foniu'iiy,  Ihliol- 
apajty  iK'iiig  done  imtead.    The  pain  mid  perplexity  ineidet^t  to  llje  block- 


Ftg,  1565,^ — Thonipson's  evaciifttor, 

ing  of  the  iirothm  by  on  escaping  fnignieiit,  espeeially  wlien  hirge  aud  angu- 
hir,  nm\  tlie  leaving  Irhind  of  a  pieee  for  future  development  of  stone,  are 
setpiels  to  be  anticipated  in  this  operation  no  matter  how  earefuJty  it  may 


VSii    l^^^wi— 1 


»'v  MMiator, 


he  practieeiU    Tht^ 
of  cnwhiug,  wit' 


'ler  by  water,  at  the  time 
of  the  fragniL'nt  by  the 
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The  Jlesnliii. — Tlie  general  rate  of  iiiortality  is  aljout  1 1  per  cent. 
The  lialjility  of  reteutiou  in  llie  Ulatltkr  of  one  or  more  fragnieuts  exposes 
the  patient  to  a  coniparativoly  prompt  return  of  the  trouble. 

Litholapaxy  (rapid  Uthotrity).  or  Hh'  irnsliin^  imd  washing  out  of  a 
stone  at  a  sin^^le  sitting,  lias  hir^jelv  sopplanted  litholrity* 

The  imtriLmeuiii  astially  employttd  in 
this  proetdure  are  the  lithotrites  of  Thomp- 
son or  li'i(jeluii\  as  sliown  in  Figs.  l5o8  to 
t5(n,  the  hitUr  k*ing  in  cpiite  eonnnon  use. 
The  hhides  of  Uthotrites  differ  in  their 
grinding  surfaces  from  a  sinipk^  roughening 
to  a  well-marked  deDtieulation.  The  blades 
of  Bigelow's  instrument  present  app<^ar- 
antt^s  peeiiliar  to  themselves  (Figs.  lotU  to 
ir)(>:V).  The  instrument  used  by  Keifcs  is 
of  a  stronger  pattern  than  is  eommonly  em- 
ployed, and  is  provided  with  a  large  wheel 
at  the  end  that  a  greater  force  may  he 
tjuickly  applied.  The  blades  ai*e  fenes- 
trated (Fig.  1564),  and  are  so  constructeil 

that  they  will  nut  clog.  In  the  choice  of  an  instrument  for  erusii- 
ing,  especially  a  pasty  stone,  one  having  an  open  heel  (Figs.  15()0  and 
i;)(i4)  sluMild  be  selected.  This  plan  nf  eonstruction  permits  the  male 
blade   to   dislodge   from  the   corresponding   groove  of   the   female   blade 


Fio,  1570. — Bigelow's  evat'iiatinp: 
tubei^. 


V= 


Fig.  157L — Warren's  spiral-tipped  evat'uating  tube. 


L 


Fio.  1572.— Reyes's  sfmi|cht  evacuating  tube  and  guide. 


15711. — Keyes's  curved  evactiaiing  tube  and  guide. 


liAtnsitHfiir  iL 


pasty  calculi  may  cause  perplexing  dif- 

lent.      Forbes   has   devised   a   lithotrite 

itle  mi'chanism,  and  safe  and  effective 

all   crushing  operations  the  opera- 
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tor  sliuiild  posHt^st^  Jithotrites  of  two  or  Ihrw  sizes  and  of  different 
patterns  and  {lower,  1o  tiiiibli'  him  to  coaiply  witfi  tlie  denuindj*  of  indirid' 
ual  eases,  tis  tnodilit'd  by  the  lianJiiesA  aij<l  .size  of  the  ?jtom%  the  nize  of  Uu? 
urethra,  etc.  For  crushing  largo  and  hard  stonee  a  fenei^tratcnl  blade  shotild 
W  employed.  If  the  stone  hv  small  and  friable,  the  blades  may  be  rough- 
ent'd  only*  with  the  oiale  blade  niucli  the  smaUer.  A  non- fenestrated  or 
^'seooj) ''  litbotrite  can  be  used  to  crush  t!ie  i^nniller  fra^finents.  The  larger 
and  harder  the  (toiieretion,  the  stronger  should  be  the  instrument  eiiiployed^ 
In  addition  to  the  instruments  for  crushing,  the  operator  must  be  pro- 
vided with  an  evueuator  or  washer.  The  Thompson  wiLsher  is  udmiral»lt' 
(Fig.  15()5),  and  ihe  latest  jjatturn  of  Bigelow  leave*;  hut  little  to  he  din^iml 
in  this  respect  {Fig.  1560).  Otis's  washer  (Figs.  15r>7  and  13G8)  is  sim- 
ple, eheap,  and  ef!ieient;  so  also  is  Cliismore's  (Fig.  15^iO). 

The  eraruaihiij  iuifes  of  Bigelmv  (P'ig.  Lt70),  or  their  modi  fi  eat  ions, 
eoTn])leti-'  the  niitlit.  The  ^tiiral-tipiK'd  tube  of  Warren  (Fig.  1571)  and 
the  straiglit,  oiieii-ended  one  of  Keyes  (Figs.  157 v  ancl  ir>7H)  are  thought 
to  faeilitate  the  discharge  of  the  detritus,  while,  in  the  latter  example 
espeeially,  the  lining  membrane  of  tlie  urethra  h  not  exposed  U>  injiirv  from 
a  fragment  lodged  in  t!te  eye  of  the  iDstrument  during  its  withdraual  from 
the  bladder.  The  size  of  the  tulje  commonly  employed  varies  from  1  fi  to 
18,  English  scale.    Those  of  ditfercnt  sizes  and  patterns  should  be  at  luind. 

The  prt'paraioni  treatmeni  a^nsisis  in  alleviating  all  bad  symptoms  dt*- 
pcndent  upon  the  existence  of  tlie  stone,  and  in  preparing  the  uivlhra  for 
receiving  the  instruiitcjits  by  increasing  its  size  if  necessary,  ami  subduing 
any  undue  scnsihility  of  it.  The  measures  employed  preparatory  to  lithot- 
rity  are,  of  course,  of  ef[ual  importance  in  this  operation. 

The  Opcrafiofi. — An  assistant,  whose  only  duty  is  to  empty  the  washer 
and  adjust  it,  shouhl  lie  |irovidcd.  In  other  matters  the  tfeliTuc|ue  difTen? 
in  no  essential  regard  from  that  of  lilhotrity  up  to  the  time  uf  wa>,liing 
out  the  bladder. 

The  metiiod  of  introduction  of  the  lithotrite  and  the  process  u\  i  aicii- 
ing  and  crushing  the  stone  are  similar  iu  tliis  operation  to  the  onlinary 
niclhod,  except  that  the  crushing  process  is  interrupted  by  the  introduction 
of  the  evacuating  catheter  as  soon  as  the  stone  is  well  broken,  which  may 
Im?  within  five  or  ten  minutes  after  the  introduction  of  the  h'thotrite,  do- 
pcuiding,  of  course,  upon  the  success  attending  the  elTorts  of  the  operator. 
A  well-lubricated  aseptic  evacuating  catheter  is  then  passed  d(>wn  to  the 
prostatic  urethra,  but  not  into  the  bladder,  closely  hugging  the  uretliral 
roof  and  carefully  avoiding  the  triangular  ligament  as  it  passes.  The 
washer  is  then  attaclied  to  the  catheter  at  this  situation  to  avoid  the 
entranci*  of  air  into  the  bladder.  Before  attaching  the  washer  it  is  fdled 
with  a  warm  boric-acid  solution  or  with  sterilized  water.  The  air  in  the 
catheter  while  it  is  thus  located  will,  if  fluid  he  forced  gently  into  the  latter, 
pass  upward  through  the  fluid  in  the  washer  to  the  air  trap  alcove,  fnun 
which  it  is  excluded  iH'forc  tlie  evacuating  tube  is  carried  on  into  the  hlad- 
der,  If  now  the  elastic  luilh  he  aUernately  slowly  compressed  aiul  expanded, 
the  changing  current  tluis  produced  will  wash  the  fragments  from  the  . 
bladder,  and   their  weigld   will   pn^cipitate  them   into  tlie  glass  reoeitar   1 
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lii'nL'atli  (Fitj.  1514).  After  fxpanaioii  ol"  the  bulb  is  complete,  ni\  interval 
of  a  ivw  tioeoiids  should  olapso  before  protisure  is  agaiu  Jimde,  in  order  lu 
allow  all  of  the  fragnient^  in  the  tube  to  drop  into  the  reeeiver.  If  the  out- 
flow cease  suddeidy,  the  eutranee  of  the  tube  is  likely  hloeked  with  a  lar^t; 
fragment,  or  hy  the  i^uekhig  in  of"  the  iinieons  mendirune.  Tf  all  tlte  fra^- 
Tiients  be  not  reiiiuved — which  can  be  ascertained  by  Ibc  introduction  of  a 
gcareher,  or  known  by  the  "'  click  "  of  a  fragment  against  the  evacuating 
catheter  at  the  time  of  washing,  and  tjy  the  audipbom^ — the  jirocess  of 
crusldng  is  again  resorted  to,  and  the  resulting  comminutions  treated  as 


Fio.  1574. — Showing  the  nmnnrr  nf  holding  the  bulb.     The  left  hand  holds  the  weight 
while  Ihe  n^ht  manipulates  it. 


before  until  the  entire  t^tonc  is  removed.  The  last  fragments  not  infre- 
quently ehule  the  grasp  of  the  inslrurncnt,  and,  were  it  not  that  they  can 
bt>  heard  to  strike  the  evacuating  catheter  when  the  water  flows  outward, 
their  existence  might  not  1m*  known.  If  the  curved  tube  be  used  the  Irak 
sficnild  l)e  tnrned  from  nide  lo  8ide  to  [»reaent  its  eye  to  different  aspects 
of  the  bladder  The  sfiuare-ended  tuk'  of  Keyes  (Fig.  157*2)  is  pjissed  just 
U'yond  the  neck  of  tlu»  hlad(b*r»  and  its  external  extremity  is  well  lowered 
between  the  iliifzhs*  The  author  hajs  employed  with  geeming  advantage  an 
evat!unfiug  <  V  '  with  an  additional  large  eye  at  the  convex  surface. 
With  Ihiei  ai ,  '  ♦nu'd  easier  lo  secure  the  final  small  frag- 


I 

to 
to 

to 


I 


1390  OPERATIVE  SUIiOEriY. 

nn'Mts  tlian  without  it,  t>s|M*eiaIly  if  thi'  Imlb  wi^re  very  slowly  manipuIatecL 
However,  it  i.s  better  t^oiiieLiiiiL's  to  allow  tlies4'  rra^^ineiits  to  roinaiii  until  the 
patient  has  recovered  from  the  operation,  and  then  seek  for  them  again, 
than  to  continue  indefinitely  the  attempt  to  secure  the  la&t  one  at  the  first 
sitting.  Small  fraifmeiits  tliat  escape  detection  are  not  lufrequentlj  pas^ 
with  the  urine  within  four  or  tive  da\s  at'ttn^  the  operation. 

The  limit  of  time  to  whieh  the  lirst  eruftliing  may  \)e  prolonged  is  not  as 
arbilrary  one;  an  hour  or  two  is  not  unusual,  and  even  a  longer  time  mav 
be  employeiL  However,  an  hour  is  a  fair  estinuite  of  time  to  occupy  in  the 
common  class  of  eaj^et^. 

The  Comments. — In  profound  anaesthesia  with  deep  breathing,  the  cur- 
rent of  the  tiuid  should  be  the  reverse  of  that  of  the  respiratory  current — 
i.  e.,  running  in  w  ith  expiration,  running  out  with  inspiration.  The  open- 
ing of  the  evacuating  cathett  r  sliouUi  Ih?  raised  somewlnU  above  the  frag- 
ments, and  suction  should  not  be  permitted  until  they  are  settled  in  place, 
Ttie  absence  of  tlic  '*  click  '"  during  washing  is  the  best  proof  of  the  \rith- 
drawal  of  all  the  fragments.  Auscultation  of  the  abdomen  or  instruiuent 
employed  in  the  search  will  enable  one  to  detect  the  faintest  sound.  A 
thudlike  sound,  attended  with  brirf  arnst  of  the  How,  is  suggestive  of  the 
indrawing  at  the  eye  of  the  catheter  of  the  mucous  membrane  of  the 
bladder. 

The  Precauiiom. — Tlic  entrance  of  air  to  the  bladder  during  the  wash- 
ing out  should  W  avoidrd,  since  its  presence  there  causes  a  churning  sound 
which  obscures  the  click  of  small  fragments  ami  hinders  a  [iroper  ilushing 
of  the  viseus.  The  air  can  be  removed  by  slow  manii>uktion  of  the  bulb 
with  the  end  of  the  tube  at  the  uppermost  portion  of  the  bladder.  The 
presence  during  witlnlrawal  of  the  catJieler  of  a  stone  in  the  eye  of  the 
instrument  may  lacerate  the  urethra;  therefore,  a  suspicion  of  such  a  fact 
calls  for  a  clearing  out  of  the  instrument  Iiefore  its  withdrawal.  The  fickle- 
ness  of  rubber  goofls  emphasizes  the  wisdom  of  having  tw^o  evacuators  at 
places  far  removed  from  the  base  of  surgical  supplies,  as  the  waiter  once 
had  occasion  to  know.  The  passage  of  an  evacuating  catheter  with  a  hirge 
eye  along  the  urethra  must  be  done  cautiously,  or  the  mucous  membrane 
will  Ih?  cut  by  the  border  of  the  eye.  In  fact,  it  is  better  to  close  the  o|>en- 
ing  in  advanw  with  an  obturator,  which  can  be  easily  removed  after  the  in- 
troduction, than  to  incur  the  danger  of  injury  liy  omitting  closure.  The 
complications  of  crushing  are  stated  under  Litbotrity  (page  138U). 

The  Afier'trmlniPnt, — After  the  nitration  the  patient  is  kept  c^uiet  in 
lx*d  and  well  wrapped  ;  if  retention  occurs,  it  is  relieved  by  a  catheter.  Vide 
Ijithotrity. 

The  Serjucls. — Litholapaxy  has  various  sequels^ — rigors,  retention  nf 
urine,  cystitis,  epididymitis,  atony  of  the  bladder,  suppression  of  urine,  etc. 
— each  of  which  should  be  anticipated,  and  treated  on  general  principles. 

The  Results, — ^I'nder  ordinary  circumstances  the  patient  will  be  up 
and  around  at  the  end  of  a  week  or  ten  days.  The  rate  of  n»<irtality  is 
from  IJ  to  7  |»er  ctmt,  de|H'nding  on  the  character  of  the  ease  and  the 
skill  of  the  opi^rator.  Rarely  a  return  of  the  stone  is  experienced  except 
aa  the  result  of  the  initial  cause.  The  results  are  k^tter  in  women  tlian 
in  men. 
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Litholapaxy  in  Children. — Until  quite  recently  it  has  been  regarded 
as  inexpedient  and  even  positively  dangerous  by  some  to  employ  lithol- 
apaxy in  children.  But,  inasmuch  as  nearly  half  the  cases  of  calculi 
occur  in  children,  and  the  outcome  of  the  operation  was  so  favorable  in 
adults,  the  objectionable  barrier  of  youth  was  quite  promptly  broken  down 
by  the  favorable  results  of  the  operation  when  carefully  practiced  at  the 
tender  age  by  experienced  hands.  It  was  soon  found  that  the  diameter  of 
the  urethra  in  the  youth  could  be  as  safely  and  suitably  increased  in  size  as 
in  the  adult.  Also  that  the  urethra  and  bladder  of  the  young  are  very 
tolerant  of  instrumentation.  While  it  is  true  that  the  mucous  membranes 
of  the  young  are  more  delicate  than  those  of  the  old,  still,  the  employment 
of  extra  caution,  and  the  absence  of  concomitant  complications  of  stone  in 
children,  together  with  their  stronger  inherent  tendency  to  recovery,  made 
the  final  outcome  in  them  quite  as  good  as  in  the  most  favorable  adult  cases. 
In  children,  instruments  of  a  smaller  caliber  are  required,  and  a  due  recog- 
nition of  the  higher  position  of  the  bladder  is  needed  to  safely  secure  the 
desired  consummation  in  both  crushing  and  cutting.  But  these  anatomical 
peculiarities  of  youth  make  lithotomy  all  the  more  difficult.  Added  to 
this  is  the  danger  of  irreparable  injury  of  the  seminal  ducts  in  perineal 
lithotomy.  The  preparation  of  the  patient  and  the  general  and  special  tech- 
nique of  the  procedure  is  similar  to  that  in  adults.  The  complications  arc 
less  frequent,  though  their  avoidance  and  remedy  is  equally  important. 

The  Reiiults. — In  1,213  cases  jKirformed  by  eleven  operators  the  average 
mortality  was  2.22  per  cent  (White  and  Martin). 

Combined  Crushing  and  Evacuation. — The  idea  of  the  possible  utility 
of  sucli  a  combination  occurred  to  us  in  1884,  after  a  somewhat  annoying 
effort  on  our  part  to  seize  the  *'  last  fragment,"  the  existence  of  which  could 
be  easily  and  quickly  demonstrated  by  the  characteristic  click  against  the 
eye  of  the  evacuating  catlieter  during  the  washing-out  process.  We  also 
recalled  the  fact  that  on  other  occasions  the  suction  force  of  the  washer  had 
bi}Qn  temporarily  arrested  by  the  closure  of  the  eye  of  the  evacuating  cath- 
eter by  a  fragment  of  calculus.  In  the  construction  the  male  blade  of  an 
ordinary  lithotrite  was  modified  to  fit  the  anterior  wall  of  the  ordinary 
evacuating  catheter,  which  is  lined  with  a  brass  tube.  The  washer  was 
easily  connected  with  the  instrument,  as  shown  by  the  cut  (Fig.  1575). 
It  was  not  expected  that  this  instrument  would  supplant  the  lithotrite. 
Tlu»  idea  was  to  crush  the  stone  at  the  first  introduction  of  the  lithotrite  as 
effect ually  as  practicable,  and  then  to  introduce  the  combined  instrument 
instead  of  the  ordinary  evacuating  catheter.  By  means  of  this  the  detritus 
could  he  removed  from  the  bladder,  and  such  of  the  remaining  fragments 
as  were  caught  in  the  throat  of  the  instrument  could  be  crushed  and  like- 
wi.<e  removed.  It  thus  was  possible  to  avoid  the  interchange  of  instru- 
ments incident  to  re])eated  crushings.  With  an  assistant  to  manipulate  the 
washer,  the  operator  can  devote  his  entire  attention  to  crushing  the  frag- 
ments cniight  in  the  throat  of  the  instrument. 

Chisfnorc  has  (hmo  nnich,  indcvd,  by  practice,  precept,  and  ingenuity, 
to  establish  on  a  still  stnmger  basis  the  operation  of  litholapa.xy.  He 
divides  the  cases  practically  into  two  classes :  1,  those  in  which  the  prostate 
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gland  ift  iKiniial  in  size;  2,  tliose  in  wliich  it  is  cnlarjicd,  and  remarks: 
"  In  thr  roriiHT  thi*  upt^rah^r  may  tHinlidcntly  rely  on  clearing  thij*  bladder 
at  ouv  .lilting;  in  tlic  latter  several  enishings  may  Ix*  required,  aiul  the 
patiejit  slionld  be  distinctly  informed  of  that  fact  before  the  operation,  in 

order  that  he  may  not,  in  his  disappointniont  ikt 
not  Ijeing  entirely  relieved  at  ouee,  refuse  to  sub- 
mit to  fiirtlier  attemj>ts.'* 

lii'gardiDg  the  use  of  his  outlit  and  tlie  metbcxl 
of  praetice,  he  writes  (September  12,  1900)  us  as 
follows: 

*'  My  essential  instruments  for  litholapaxy  am 
three:  A  combined  crushing  and  cvacuatinjir  litho- 
trite    (Vig,    loTC,  d,  with  enlarged   blades)  ;   an 
a.s[)irator,    very    simjde    in    eont-truction     ( Figs. 
15t)l>  and  157(3,  i),  williout  st(>|)c'uckj^  and  of  Huch 
a  t^hape  as  to  fit  the  hand,  and  wlien  coupled  to 
the  lithotrite  it  forms  an  excellent  handle  not  in- 
terfering in  the  least  with  delicacy  of  touch;  and 
an  automatic  hammer  (Fig.  157i»,  f/)   that  when 
vigorously  applied  to  the  lithotrite  will  crush  (he 
hardcf^t  s^tone,    I  have  also  nujditied   Sir   Henry 
ThompfcTjn's  searcher,  making  the  shaft  to  c5orrc- 
spond  in  length,  curve,  and  gradinition  marks  with 
those  of  the  lit  hot  rile,  shaping  the  external  end 
of  the  handle  so  as  to  fll  my  aspirator,  and  provid- 
ing it  with  a  luovable  index. 

*^  For  the  idea  of  nn  evacuating  lithotrite  I  am 
indebted  to  you.  Several  r^f  the  older  Itthntriles 
had  catheters  in  one  or  the  other  of  the  blades 
but  they  were  us€*d  solely  for  the  purposi*  of  in- 
creasing or  dinunishing  the  amount  of  fluid  in 
the  bladder  during  search  or  operation. 

*'  The  catheter  in  mv  instrument  is  in  the  male 
blade,  the  external  end  of  wlueii  is  nunle  to  fit  my 
aspirator,  so  that  I  can  avail  myself  of  the  to-and- 
fro  current  during  aspiration  to  draw  a  stone  or 
its  fragments  into  the  jaws — I  hi"  first  lithotrite, 
1  believe,  to  make  iise  of  this  ])rinciple* 

"The  lithotrite  is  carefully  preiiaix'd,  by  tak- 
ing it  apart,  coating  the  shaft  of  the  male  blade  with  lanolin  ointment  con- 
taining ten  grammes  boric  acid  to  thf*  ounce,  and  patting  the  instrutri(*nt 
together,  working  it  back  and  forth  until  the  ointment  is  evenly  dihtributt'd 
hetwwn  the  tulles,  making  a  packing  impervious  to  air  or  water 

"A  patient  with  normal  prostate  is  placed  on  the  opi-rating  tatdc  on 
his  hack,  laiHoeks  well   down   to  the  cud,  thighs   moderately   Hexed,  and 
the  feet  suppi^rted.     A  half  drachin  of  a  four-jHT-cent  solution  of  cocain  ip 
thrown  into  the  dtn'p  urethra  by  means  of  a  Keyes  syringe  (  Fig.  }^7i^ 
a  No,  13  Van  Buren  (/f )  sound  is  gently  passed,  and  the  size  and  ee 


Frc,  K'lT.'i.— Thr-  fiuthor'a 
combinLii  iiiiit  ruinmt. 
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of  the  urethra  noted.  If  a  preliminary  meatotomy  is  necessary  it  is  done 
under  cocain. 

"Gently  introduce  the  searcher  (Fig.  1548)  and  empty  the  bladder 
even  if  the  patient  has  just  voided  his  urine.  If  this  is  not  done  there  may 
be  ^^eve^al  ounces  remaining  and  the  operator  be  greatly  misled  thereby.- 
The  aspirator  is  filled  with  a  warm  solution  of  boric  acid,  coupled  to  the 
searcher,  and  about  three  fluid  ounces  injected.  Careful,  methodical  search 
is  then  made  over  every  part  of  the  bladder  that  can  be  reached.  In  such 
cases  the  stone  is  usually  found  in  the  region  of  the  base  of  the  bladder  to 
one  side  of  the  median  lint — most  frequently  to  the  right.  A  negative  result 
should  not  always  be  taken  as  conclusive,  especially  if  the  patient  is  nervous 
and  apprehensive.  Manipulation  under  such  circumstances  should  not  be 
too  prolonged.  It  is  better  to  defer  giving  an  opinion  until  a  subsequent 
visit,  when  a  Ix'tter  judgment  can  be  formed.  Several  times  it  has  hap- 
pened to  me  to  easily  find  a  stone,  and  not  always  a  small  one  at  that,  which 
has  eluded  search  on  the  first  trial.  If  a  stone  is  found,  note  carefully  its 
location — feel  for  its  farthest  border — and,  having  found  it,  set  the  index 
on  the  searcher  at  the  meatus.  Then  strive  to  approximate  its  size  by 
withdrawing  the  searcher  until  its  nearest  border  is  felt.  Note  the  angle 
which  the  shaft  of  the  searcher  makes  with  the  axis  of  the  body.  The 
bladder  is  once  more  emptied  through  the  searcher,  and  from  an  ounce 
and  a  half  to  three  ounces  of  warm  four-per-cent  solution  of  cocain  is  in- 
jected through  it  by  means  of  a  rublx^r  tipped  penis  syringe.  It  is  much 
more  convenient  to  work  in  a  small  bladder  than  a  large  one;  more  than 
three  fluid  ounct^s  are  seldom  required — less  than  that  quantity  is  often 
better.  While  this  is  taking  effect,  the  lithotrite  and  its  appurtenances  are 
placed  within  convenient  reach,  a  large  pan  of  warm  solution  of  boric  acid 
prepared,  the  asj)irators  (two)  filled,  and  the  tubes  laid  out. 

'*  An  assistant  is  needed  to  a])ply  the  pinion  (Fig.  1576,  a),  when  re- 
quired, and  to  empty,  refill,  and  hand  the  aspirators.  But  I  have  often 
(lone  the  operation  alone.  By  this  time — about  ^xo  minutes  after  the  injec- 
tion of  the  cocain — the  bladder  is  anaesthetized.  The  lithotrite  is  then  prop- 
erly warmed,  anointed,  and  gently  introduced.  Too  much  care  can  not  be 
taken  in  this  step  of  the  operation.  Holding  it  lightly,  gradually  slip  it 
along  tlic  urethra  until  the  anterior  triangular  ligament  is  reached  (Figs. 
1583  and  1584).  If  there  is  obstruction  wait  patiently.  Gently  search 
along  the  fac(»  of  the  ligament  for  the  urethral  opening.  Let  it  go  its  own 
way,  do  not  try  to  force  it,  and  presently  spasm  will  relax,  and  it  will  slip 
in  without  ]>ain  or  injury  to  the  delicate  and  resentful  structures.  Once 
in  tlie  l)la(l(ler,  I  carry  the  end  of  the  closed  lithotrite  a  little  beyond  the 
fartliest  border  of  the  stone.  Observe  that  the  shaft  is  at  the  same  angle 
with  the  axis  of  the  body,  as  noted  by  the  searcher.  Open  the  instrument 
to  the  size  of  {hv  stone,  or  a  little  more,  reverse  the  beak  to  the  locality 
of  the  stone,  and,  on  closing  the  jaws,  it  is  caught  usually  at  the  first  trial. 
If  failure  attends,  I  seek  again  and  again  until  success  is  attained.  Should 
I  not  be  able  to  readily  grasj)  it  in  this  manner,  I  open  the  jaws  to  the 
'•hat  the  bladder  will  permit  without  force*,  g(»ntly  push  the 
'nth  the  female  blade,  at  the  same  time  depressing  the 


jaws  by  eUn'ating  the  handle  of  the  lithotrite,  thus  iniparting  to  the 
ti  V  shape,  with  the  open  jaws  of  the  instrunieDt  in  the  angle  of  tho  tr 
Then,  eoiipMiig  on  the  arfpinitor  (tilled),  compret^s  the  biilb  and  throw  an 
ounce  or  more  of  iU  eon  tents  in.  This  creates  a  current  which  raiset^  the 
stone  up,  when,  aioartly  relaxing  the  bulb,  the  returning  flow  suekii  the 
stone  into  the  jaws.  Sometimes  these  manoeuvres  have  to  be  re|»eated  luanj 
times  before  the  i^^tone  is  caught,  varying  the  angle  of  the  j^haft,  ajid  later- 
alizing.  or  even  reversing,  the  jaws.  Each  time  fluid  is?  withdniwn.  BefomJ 
again  comprei?sing  the  bulb  it  is  used  as  a  haiidle  to  the  litliotritc.  Tbs 
jaws  are  gently  closed  to  learn  if  the  stone  be  within  iti*  grasp.  ■ 

*'  Having  seeured  the  stone,  and  before  grasping  it  tightly,  move  it  in  all 
directions  to  he  surt^  you  have  not  inehnhHl  any  living  tissues,  and  also  Kfl 
asrrrtain  if  tht^e  be  more  tlian  one.     If  free,  carry  it  to  the  center  of  thq 
bladder  and  try  to  erui^h  it  by  means  of  tlie  hand  cap  (Fig.  ir»76,  b},     Ifl 
toti  lirm  for  that,  the  assistant  inserts  the  pinion  {a)  and  gradually  puts  onJ 
tlie  force  until  the  stone  yields  or  again  proves  too  strong.    In  this  ca^i*  tliel 
assistant  holds  it  as  firmly  as  |H>ssih!e  with  the  pinion  while  the  operntori 
removes  I  be  hand  cap  and  fixes  the  automatic  hammer  (fj).    With  the  hnni*  j 
user  in  the  hollow  of  the  right  hand  he  makes  firm  pressure  in  a  line  witJil 
the  shaft  of  the  lithotrite.    This  ymshes  the  piston  a  little  inward  and  *isi*l^l 
it.'    Then  witb  tlie  Jirst  and  sectrnd  fingers  of  the  same  hand  he  brings  the  \ 
higs  smartly  hcmie,  which  releases  the  hammer  and  delivers  the  stroke.     Ue 
re|ieats  the  mana^uvres  as  often  as  needed,  and  it  will  be  a  tough  stone,  - 
indeed,  that  does  not  yield  to  the  shattering  blows.    During  this  prcx^dure  I 
the  left  hand  grasps  the  fluted  handle  of  the  female  blade  of  the  lithotrite. 
wntrols  the  position  of  the  jaws  within  the  bladder^  and  also  furnishes  thr 
needed  eounter-resistanw  to  the  force  of  the  hand  cap  (6),  pinion   (a),  or  | 
haunner  {g).     Practically  the  hammer  will  seldom  be  needed.  I 

**  Having  broken  the  stone,  the  fragments  an*  nmcli  easier  dealt  with,  I 
since  they  gravitate  to  the  locality  originally  occupied  by  the  stone,  where  I 
they  can  be  readily  found.  I 

**  If  the  stone  is  small,  the  aspirator  will  remove  the  fragments  through  I 
tixe  litliotrite  as  fast  as  it  is  crushed.  If  it  is  a  large  one,  it  is  lK?ttcr  to  I 
remove  the  lithotrite  from  time  to  time  and  introduce  as  large  a  tul>e  as  will  I 
pa^s  without  undue  tension,  and,  with  the  aspirator,  wash  the  debris  out  1 
through  it,  If  the  detritus  be  impacted  in  the  blades  or  lumen  of  tlie  J 
instrument  the  disengager  (r)  is  introduced  and  the  obstacle  is  dislodged,  I 

''  During  this  time  the  patient  should  have  suffered  but  moderate  pain,  1 
If  pain  becomes  troublesome,  ojien  the  sto]Jcock  in  the  lithotrite,  lei  out  the  I 
contents  of  the  bladder,  and.  without  hesitation,  inject  one  and  a  half  to  I 
three  ounces  of  fresh  eoeain  solution.  I  have  frequently  kept  in  the  blad-  I 
der  a  four-per*cent  solution  for  more  than  an  lnuir,  and,  on  oeca«^ions,  over  1 
three  hours,  without  toxic  effect.  Whei^  the  whole  of  the  stone  is  removed  I 
a  few  bulbs  of  horated  solution  are  thrown  in  and  allowed  to  escape,  for  the  J 
purpose  of  removing  the  eoeain,  taking  care  not  to  diste^nd  the  bladder.  I 
The  patient  may  then  dress  and  go  home,  with  din^ctions  to  remain  in  1 
btnl  unlrl  the  soreness  and  irritation  have  passed  away,  to  save  all  urine  J 
pasRMl  for  inspeeticui,  and  to  s<*nd  for  medical  aid  in  case  of  chill  or  pain,       m 
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Fio.  1575.  — Iristrii fci>rm(.:  hi^iiiiM>rri  litholapaxy.   Also  ForlM.s'K  lit  hni  rite. 

fl«  Pininji  to  lirhcjtriie.     /),  Cap  for  h/mtl  prp;*rturi\     r.  Dt^tritiii*  dislo<1^(»r,     d  Chisniort'^a 
litliiitritr   with   riiagtiifirti   1>I;hJi's      t\    Kvnr\uit\nf[^  Uihi\     f,   Ki yt^nV  syriiigf.     y. 
Aut-oitiatic  liJirnnitT.     h  * 
/.  ForbtVs  Uthotrtte  witl 


I  H>ini*l.     i.  nMsmorv's  washer,  tiLso  Fig.  1569* 
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'^Spfcial  Precdtutions. — If  ibe  beak  of  the  lithotnu?  is 
npemtor  j^houM  alwavti  Itv&t  in  mind  thr  fact  that  the  lii>e  of  the  reflatMi 
of  the  ret^to-vt-fiifal  fold  of  the  pcritoiiffuni  (Figg.  1583  and  161ur  fins.  9 
A  mi^iJun*.  of  the*  bladder  to  which  it  i&  attaehed*     IMfim^t 

^\h\\v  th\&  I  uv  th<*  jaw^  of  the  instrument  irilj  cBj^ilj^   poi^ki 

wmUfi  of  th«f  Tbcus  before  them,  when,  if  closed^  a  fold  of  the  W 
almoiit  <^ri  *  Vidcnl  in  the  bitti.     A  knowlfdgi*  of  this  Imcu 

with  the  »  ignixcd  *  f eelv   will  serve  to  prtTent  injuri'   froin 

sw^unv.  If  Unh  jaw*  hapjieo  to  be  below  the  vesiico-reclal  fold,  ati  mt^tmf^ 
ing  to  uywn  the  instrument  a  fal^  sen^*  of  ga4.x:ulatioii  is  the  i^^iUt^ 

•■  The  Afitr-trmtmeni, — Little  need  be  said  of  after-treatmejit,     WbA 
the  wli  ■  ri»fnx*d  there  h  rarc-ly  anv  Should  ant 

fragint  t*i  I»asi^  the  urethra  ihev  w  i  iiotiee  of  ihrif 

pri'!*4'^m\'  by  i*aui  and  fnijnency  of  micturition,  and  the  urino  urill  coDtiiuii' 
cloudy  with  ]nu  and  munis,  I  have  found  the  sensations  of  palii^ts  xrrj 
n*ltabli«  as  to  a  rejuaining  |ii<«ei*-  VThen  they  di^lare  that  they  •  feel  a  {Meoe* 
tlK*Te  W  nearly  always  onr  pre^^'Ut,  and  !  !»e  r^ought   fur  a^  snoo  a5 

irrilaiion  from  iiivviou:^  ojn^ritiion  ha^  i      An  attack  of  urdhni 

fewr  may  eotnc  on  at  the  first  voiding  of  nrine^  especially  if  ihr  docf 
urethra  has  lnvn  gtreirhed  mneh  during  the  operation,  but  it  sub@i<lc^  for 
the  mi\<it  part  durine  th*^  fir>t  twenty-four  hours,  A  little  iXKirj^hin  af»d 
quinine  h  all  v  hL 

•^  Small  (th: nc  slippery  with  a  <Tiating  of  pa^  and  mueu^,  and 

are*  vnided  with  but  little  sufferini^.    Often  the  action  of  the  aspirator  is  m 

/      *i  vdas  is  lefL     When  a  small   fr 
rut,  when  the  bladder  i»  foll^ 
y  catheter  is  gently  passed.     A  Fmall 
^  .;  ...i  uf  by  this  simple  method.     8och  cas^ 
air  uMtallv  up  and  about  in  two  or  thiT<e  daya     I  have  never  had  a  esge  of 
iV  "omplete  remo\-al  of  a  stone  ^  'i^tate 

wji  ^  had  a  fatal  result*  or  any  ©c^  ation. 

fotlov  a  cru^imi;  opt^ration  in  this  dass  of  cai^es. 

•*/a  naMd  ^^^      '*»f  pm^ftfnte  glamd  is  mlnrgtd  and  catheicr   uk-   i* 
bcgUll,  tlw*  f^^  -  »hr  saim\  save  that  the  patient  is  plainly  told  that 

rtquiTvd  to  fnee  hta  bladder  from  stone,  WIr^ix*  the 
t%l  pn>jitatr  MicrQi^difiEi  tt|win  tlie  bladder,  it  n^nKivca 
m  wnsadf'rable  ai>^  from  the  direct  command  of  the  lithotrite^  and  pie«?ea 
maylo^  ^      praloilgQd  BMnipnlation  will  ^  r^ 

tfai9ii.  mvs&im  ma^  be  regularly  lr.i  .y 

(be  cathi'ler  at  short  mtervab  after  the  opefation,  1  seixe,  crush,  and  rvmnre 
as  much  a»  I  can  without  erratinir  too  much  disturbarr^^  »*-^  defer  the 
removal  of  the  rral  until  the  irntatian  caaird  br  in>tm'  ha5  sab- 

sided*     It  iii  in  tbr^  casac^  ^  cunrri'  :U*trite  cnmc!$ 

into  play  to  best  atl^^antap,     .       ,.  the  ^u^.  -^  mwwx  \\\^U'\ 

of  thr  instrument  bunlini;  the  pwo«k 

**  r      "  ■    '      "  rnunii^'  ^  ^mx 

taMe—  beffi  uf^i 

hare  op^ratrd  on  one  hundred  and  tanenty^ooic 


ihomu^h  that  imt  a  sn 
RH^ni  is  susinHiini  it  i>  ^» 
upriirhl  while  a  fii 
piccx*  or  pit^'^'s  tMa\  ^*iu 
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deathij  wilhiu  a  montli  of  llie  tiine  of  «»poratioD.  An  autopsy  in  <m<4i 
Jeavt*s  no  doubt  tlmt  the  j»ractice  had  nothin^jr  to  do  with  the  fatal  rL^tiUlts 
ill  two  eases,  and  that  the  third  might  possibly  have  Ixx^n  savetl  l>y 
lithotomy.  Many  of  the  cases  were  in  a  most  pitiable  eondition — old, 
w<»ni  with  pain,  marked  degeoeralioii  of  iuiportant  organic,  kidneys,  liver, 
and  heart." 

PeriBealLitliotrity  withLitholapaxy.— A  sti>uemay  heerushc<]  through 
an  opriuiig  in  thi-  pLTirueutii.  riTiiieal  Iithrttrity  has  as  yet  Uvcn  rarely 
adopted  as  a  |irimary  method  of  treat- 
mvni,  but  rather  as  an  expedient  to 
faeilitate  the  removal  of  a  stone  too 
large  to  be  extracted  through  the  in- 
eision  made  for  the  purpose  of  a  sim- 
ple lithotomy,  It  has  he-en  ailvoeati'd 
{perineal  litholapaxy)  as  a  substitute 
for  lithotoitjy  in  large  stones,  beeause 
the  erusliing  and  the  use  of  the  wash- 
ing apparatus  can  be  substituted  for 
the  necessary  incision  through  tlie 
deeper  parts.  Still,  the  withdrawal  of 
an  ordinary-sized  stone  can  hardly 
eompare  in  point  of  danger  to  the  re- 
peated iutroduetion  of  instruments  and 
the  necessary  prolongation  of  the  oper- 
ation of  crushing  through  410  open 
wnuntl,  es[teeially  in  the  hands  of  the 
iuex|MTienced.  However,  it  is,  with- 
out doubt,  an  expetlient  which  should 
Ix'  more  fr!X|uent!y  adoj>ted,  particu- 
larly for  the  removal  of  large  stones 
through  nn  oj»ening  too  small  to  admit 
of  their  safe  withdrawaL 

Dolbeau  systematized  perineal  lith- 
otrity  and  crushing  for  the  treatnu^nt 
of  hirge  stones. 

The  f/perntion. — Make  an  ineisi<m 
through  the  perinieum  as  in  median 
lithotomy  (page  141:?),  after  which 
the  dihitiitinn  is  ilivldeil  iuto  thrw 
steps,  the  iHlator  of  Dolin-au  Ijci ng  eui- 
ploved  (Fig.  I5T7).  The  first  step 
consists  in  the  dilatation  of  the  I  issues 
down  to  the  groove  in  the  ^tatf  ( Fig. 

ir>7S)  ;  f/tr  m'rofiiK  the  dilatation  of  the  tissues  nearly  (hmngh   the  neck 

3f  tlie  iihidder  (Fig.  {:u*J)  ;  the  ihinL  the  withdrawal  nf  the  stuff  and  the 

Irrj'ing  of  the  dihitor  sullieiently  to  thoroughly  dilate  the  neck  of  the  hlad- 

w*hen  expanded  (Fig,  158n). 
"he  dilatatit)n  in  all  the  steps  must  be  done  carefully  ami  in  aceordanw 


l577.^I>oUieau's  dilator. 
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FiQ»  157H. — Oolt>eau*8  method;  first  step, 

1582)  for  pi'otuetioii  of  the  s<»rt  iiarl.s  during  crush 
csm^'t hilly  in  scvx-rr  ami  protracted  cases, 

nefjifiuld  Harrlstjit,  af- 
ter ranch  expcrknec,  ex- 
presses the  belief  that  the 
introduetioii  through  the 
pni."^tate  of  a  sumll  taper- 
ing gorget  (Fig.  14-lH,  d) 
fTealeX  Fig.  1493),  fol- 
lowed hy  dilatation  with 
the  index  finger,  is  a  hafer 
and  rn  0  re  sn  t  is  f  aelo  ry 
niethotl  of  entrance  to  the 
hlailder  in  this  operation 
than  the  u^  of  the  Dol- 
hcau  dihitor,  bj^  the  hitter 
If  liahh?  to  inflict  serious 
injury.  Alwj  he  advises 
the  nse  of  cnisldng  for- 
ce pis  with  hi  a  lies  resern- 
hling  thos*'  of  a  lithotrite, 
with  a  cutting  rib  lictwecn 
thi'in.  and  the  hrindh-s 
]>ruvi(led  with  ii  screw  for 
strong  leverage  pnrposeis. 


with  the  resiataflor 
encountered.  Tbr 
jirostiite  and  thr 
neck  of  tlie  hladJcr 
can  be  dilated  iJW'^ 
inch  without  d«Ji- 
gcr.  After  it  i? 
completed  a  litho- 
chist  (Fig.  1581)  oJ 
-nitable  size  is  intro- 
dueled  and  the  stow 
f  ragn  leii  to<l ,  after 
whit/h  it  tH3nie«  away 
with  the  urine.  A 
small  revert>e  cur- 
rent (Fig:.  1593)  of 
warm  aseptic  and 
carholized  water 
thrown  into  the 
Idadder  can  [m*  Ui^tnl 
lo  waish  I  he  frag- 
ments out.  Dol- 
Ijcau's  shield  ( Fig. 
I  should  be  employed. 


FtG,  1,579.— rioll  will's 
method,  srwmd  step. 
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The  fra^iTtents  are  reniovril  by  ovacuating  eathelorj^  of  the  size  of  the  pcTi- 
iH'til  wound — -abcmt  the  size  of  thi*  iiMh'X  finger — ^and  direetly  by  the  use  of 
fo  ret' I  IS. 

Harrison  regards  the  operation  favorably  for  the  following  reasons: 
*'  1.  It  enables  the  operator  to  eriisb  and  evaeuate  large  stones  in  a  short 
space  of  time.  i*.  It  is  attended  with  very  little  risk  to  life  as  compared 
with  other  oix^  rat  ions  where  cutting  is  done*  such  as  lateral  or  suprapubic 
lithotomy,  and  is  well  adapted  to  old  and  feeble  siiljjects.  3.  It  |ierniits 
the  opi^rator  to  wash  out  the  bladder  an4l  any  ixmcbes  connected  with  it 
more  elfectually  thau  by  the  urethra,  as  the  route  is  shorter  and  the  evac- 
uating catheters  are  of  niueh  larger  ealil>er.  4.  The  surgeon  can  usually 
ascertain*  either  by  exploration  with  the  tingers  or  by  introdnction  of  the 
forceps  into  the  bladder,  that  the  viscus  is  cleansed  of  all  debris.     5,  II 


Fio.   lf)80. — DoU>oaii's  method,  third  step. 


enaliles  the  surgeon  to  deal  with  certain  forms  of  prostatic  outgrowth  and 
obsirnetion,  complicated  with  atony  of  the  hhuhler,  m  such  a  way  as  to 
secure  not  only  the  removal  of  the  stone,  but  the  restoration  of  the  function 
of  micturition,  0.  By  the  subsei]uent  introduction  and  teuiporary  reten- 
tion of  a  soft-rubber  drainage  tube,  states  of  cystitis  due  to  retention  of 
urine  in  pouches  and  depressions  in  the  bladder  wall  arc  either  entirely 
cured  or  are  |>ermanently  improved.  To  lock  up  imheallhy  auimoniacal 
urine  in  a  bladder  that  can  not  i>roper!y  empty  itself,  after  a  Itthotrity,  is 
to  court  the  formation  or  recurrence  of  pliosphall*'  virtue.  Hence  it  is  well 
suited  to  some  eases  of  rectirrent  calculus/* 

He  regards  it  well  adapted  to  caries  of  stone  coiuplicated  with  deep 
strict ure,  as  then  both  eau  Ik*  treated  at  the  same  time.  It  lessens  the  risk 
of  the  performance  of  lithotrity  in  the  presence  of  a  permanently  daniage<i 
un^tbra. 

The  UestiUg. — The  results  are  eminently  satisfactory,  much  better  than 
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are  fiernrerl  liy  othrr  iiK*llin<ls  in  t^iiniljir  casus.     Ifiirri^on  reported   14  ea*i*? 
in  1H!M  ;  nil  siurt'ssluL 

Lithotrity  in  the  female. — TUr  absence  of  i\w  [irostaU?  body  and  the 
sbnrttT  ami  lurgrr  uMltni  <>f  the  fVniaU*  combine  to  secure  a  more  coniplele 
ciiil»tyiri^  of  llic  bla^bltT,  iind  also  lessen  tbe  liability  to  tbt*  formation  r?f 
vesieal  ealciili.     A  stone  in  Lbe  female  bbnbU'r  ean  not  lie  graspiHi  witli  tin* 


Firj.   I58L — Gouley'a  litlioclftata. 


mnw  facility  as  ean  one  in  the  mab*.  owing  to  tbe  tli (Terence  in  ilie  normal 
i?liap€  and  surroundings  rrf  tbe  blailder  ami  to  tbe  patbolo^ieal  inmliticationjt 
to  wbicb  itjs  cavity  is  iiuhjecte*!,  due  to  its  eonniH::tions  wltli  tin*  uterus  and 
vagina,  and  tbe  |»byt=iiologieal  ami  patbologieal  variatiouii  cauRnl  by  4'hi Id- 
bearing  and  its  sei|iiels.  Tbe  greater  liability  to  a  sa<'cubiled  bai^i*  rtH]uirr?i 
tbot  tbe  iustrurnc^nt  1m'  reversed  more  frt^fuently  tban  in  the  sterner  ser. 
Because  of  tbe  presence  of  llie  uterus,  the  poBterior  wall  of  i\w  bladder  is 
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more  irregular  and  flat  than  that  of  tlu*  male,  and  the  fragments  do  not 
gravitate  to  the  same  situation ;  instead,  they  are  found  lower  down  at  the 
va*,nnal  ai^pect,  and  require  tliat  the  lithotrite  be  held  almost  vertically  in 
order  to  grasp  them,  rather  tlian  at  the  angle  of  45°  as  in  the  male.  It  is 
sonietiiiies  neeei^sary  to  ruise  the  vaginal  septum  with  the  finger  so  that  the 
stone  may  t>e  caught.  I'hu  operation  can,  however,  be  readily  performed, 
and,  aside  from  the  variations  in  the  nianceuvres  necessary  to  catch  the 
stone,  differs  but  little  from  that  in  the  male, 

Evaeuating  apparatus  can  he  jiaUsfautorily  utilized  in  these  cases,  and 
should  k-  enijiloyed  wlien  practicable,  A  short,  straight  evacuating  cath- 
eter is  tlie  best  fur  use  in  these  castas.  Encysted  stones  and  large  hard  ones 
should  1x5  dealt  with  by  suprapubic  lithototny. 

Litiotomy. — ^Lithotomy  is  the  operation  for  tlie  removal  of  stone  from 
the  bladder  by  Lulling. 

The  accepted  varieties  of  perineal  incision  in  this  operation  are  the  lat- 
eral, median,  bilateral,  and  medto-bilateral  incisions.  The  suprapubic  inei- 
giou,  variously  modi  tied,  is  now  in  common  use. 

77a?  Afuitomiia!  Points. — The  perinaMiui  proper  is  a  triangular-shapcHl 
space,  the  apex  corresponding  to  the  center  of  the  pubic  arch,  the  base  to  a 
line  drawn  transversely  be- 
tween the  anterior  jiortions 
of  the  tuber  inchii,  and  the 
sides  liuuti'd  by  the  rami  uf 
the  pubes  and  ischium.  In 
the  adult  male  the  base  of 
the  triangle  is  from  two  to 
three  an<!  a  half  inches  in 
breadth^  and  the  sides  froui 
three  to  three  and  a  half 
inches  in  length.  The  di- 
mensions  of  the  base  are  of 
especial  interest,  since  the 
narrower  it  is  the  less  oblitpie  lateral  incisions  can  be  made.  The  perina^um 
is  divided  into  two  equal  parts  by  the  median  rhaphe,  the  anatoujy  of  each 
liciog  similar.  The  left  half  is  the  more  iiuportaut,  on  aeeount  of  its  rela- 
tion to  lateral  lithntomy.  The  bulb  of  the  uri'thra  and  the  ceulral  tibrous 
point  are  on  the  median  line,  the  latter  lH*ing  located  about  half  an  inch  in 
front  of  the  anus  and  just  bt^hind  the  bulb.  The  internal  pudic  artery  runs 
along  the  inner  surface  of  tlje  tuber  ischium  (Figs.  186,  vol.  i,  15*^9,  and 
1530),  giving  oil  luemorrhoidal  liranches  and  farther  along  the  superficial 
perioral  branches  and  artt^ry  of  tin*  bulb.  Tlie  relatiou  of  tlus^.'  sevLTal  ves- 
sels to  the  cutting  operation  for  stone  ehoukl  be  carefully  considered  before 
operation  is  begun.  The  fasciie  of  the  perinipum  is  of  great  anatomical  ini- 
purtance  in  connection  with  tlie  course  taken  by  ex trava sated  urine  (Fig. 
loS;j).  If  the  extravasation  luippen  between  tin*  anterior  and  posterior 
layers  (a,  a)  of  the  triangular  ligament  the  membranous  urethra  is  at  fault, 
and  the  t-xtravasation  is  limited  at  first  to  the  deep  triangular  space;  if  the 
fluid  lie  just  in  front  of  this  ligament,  it  (»roinptly  eJctends  over  the  scrotum 


Fig.  1582.— Dolbeau's  shield  to  protect  the  walla  of 
the  woimd  during  crushing:. 
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and  penis  on  to  the  abdomen,  but  is  limited  behind  and  at  the  sides  to  the 
base  and  borders  of  the  peringeum;  it  does  not  extend  on  to  the  thighsri 


FlO.  1583* — ^Deep  snrpiral  ;in;itomy  of  perimrum,  bladder^  etc.  a,  a.  Space  l>etween 
the  superficial  and  ileep  layers  of  triaiijcular  liKa^^t'nt*  6.  Space  pog^rior  to  deep 
layer  of  triun^tilar  lignment,  continuoii"*  with  ftetzius's  space,  c.  Gowper's  glana. 
d.  Menibraiioiis  portion  of  urethra.     (.  Retzius's  space. 

If  the  fluid  lie  in  front  of  the  superficial  perineal  fascia,  it  then  extends 
lieneath  the  superlieial  faseia  of  the  p?rinieum  in  all  directions.  Of  course^ 
after  suppuration  occurii  the  distinctive  importance  of  the  fascial  arrange- 
ment promptly  disappears.    In  a  thin  perinamm  the  base  of  the  triangular 

ligament  can  l>e  felt  on  dc^ep  pres- 
sure just  in  front  of  the  anus.  This 
is  an  impoftant  perineal  landmark, 
as  the  membranous  urethra  lies 
about  three  ([uarters  of  an  inch 
above  this  point,  and  about  the  same 
distance  below  the  subpubic  liga- 
ment, as  it  passes  between  the  layers 
of  the  triangular  ligament  (Fig. 
lr'>84).       The     prostate     l>ody     U 

_      ,^^,     _,  ^     ,  ^    ,  placed  in   front  of  the  bladder  « 

riG.  1,584, — The  anterior  la vpr  of  tnanffu-  1*11      '      •  *  xii_ 

lar    liKamcnt.   showing    opening  Tor  "'"f^'""'^  "'^  l>egmnmg  of  thr  t 

menibranoua  portion  of  urethra.  The  shajw,  dimensions. 
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acten>tics,  aiul  unjitomii-al  rt'latioo  of  it  to  tin*  hlatldt^r  nud  mvlhni  oxLTcise 
an  impK^rtaiU  intluena^  on  the  {^urgifal  tt'L'linH[ue  of  (K^rim^al  ai>prunch  to 
the  bladder,  and  tln/y  ou^'lit  tn  be  earufully  studied  in  an  at*(Tedited  ana- 
tomiL-al  work  k^fore  attc'ni|»tijig  ojieratioTK  The  bladder  h  akjut  two  inches 
and  a  half  to  three  inelies  froni  the  surfaee  rjf  thi'  perinii'uni,  with  the 
patient  in  tlie  litholoiny  pO!?ition. 

Lateral  Lithotomy. — Lateral   hthotr>my  is  employed  when  the  stone  is 
too  large  to  be  easily  removed  througli  the  dilated  prostate.     The  special 


Fio.  1585. — Cirooved  lilhotomv  staffs. 


Fig.   1581j. — Ihipuytrfii's  knife. 


Fio.   I5h7. — Blizard's*  knife. 


Fio.  1588,— Biant  gorget. 


Fig.  1589. — Scoop  and  conductor. 


instrumrnfs  are  a  staff  of  gnitahlo  size,  with  the  proper  curve  and  a  deep 
groove  upon  it^^i  wnve^tity  which  approaehes  the  riglit  lateral  aspect  as 
it  near?  the  extn,'njUy  of  the  beak  (Fig,  1585)  ;  a  bistoury,  with  a  stout  blade 
and  handle,  a  solid  (Fig.  l-^ii^t*)  shank,  a  sharp  point,  and  a  catting  edge  of 
about  two  inches  in  h^ngth ;  a  probe- pointed  knif*:' — the  one  devised  by 
'^*lizwrd  (Fig.  1587)  king  the  bet?t — and,  if  the  perinanini  be  deej),  due  to 
ity  or  other  cause,  tlie  gorget  may  k*  nelec^ted  (Fig*  1588)  ;  a  eomhined 
*nd  eon<lnetor  is  servieeable  (Fig.  1589) ;  forceps  of  various  mzea  and 
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8lia|x*t!i  to  ht'ize  the  stuiir,  *hiv  of  wliidi  shoiik!  k'  urraiigecl   with   r; 
hum  IK'S  to  avoid  strvt(*lHiJ^'  I  Ik*  parts  ahoul  the  iieek  of  the  bladder  when 
rhe  stone  in  gmmvd  (Vigr^.  1590  and  1591).     It  it<  well  to  lie  provided  Mritli^ 
a  small  lithoclast  for  the  purpose  of  breaking  slones  too  large  to  be  ex^ 
tracted  with  safety,  a  seoop  to  dislodge  the  reinaiDiiig  fraginents  of  gtnrni 
( Fi^^  15!>*2),  mid  a  Bvrint2:e  to  wa^h  froni  the  l>ladder  any  small   fra^ueiiL 
that  may  remain  (Fig,  1593),     Davidson's  syringe  can  l»e  useil,  but  is  l€^| 
aalisfaetory  than  one  designed  for  Die  pnrpot^e.    The  eheniisse  or  nhirted  and] 
the  air-hag  eannula   (Figs,   15!M,    1595*  and    1596)   are  usefnl   to  eontroll 
hemorrhage.     At  lea^t  live  assistants  should  be  preiient*    To  one  of  tliesej 


Fm.  1590.— ^tmi^hl  forceps. 


Fig.  ir>f1L — CurvcHllitliotomy  forceps. 


Fir,,  1592.^ — ^Dolbeaii*s  lithoelast. 


the  staff  should  he  intrusted;  the  lower  lirtjbs  may  be  controlled  hy  two] 
others,  either  with  or  without  the  limbs  heing  eonlined  hy  the  anklets  (Fig.  j 
15SI7),  The  hands  and  feet  niay  he  bandaged  together  satisfaetorily  for 
the  pnri)ose.  Of  the  remaining  assistants,  one  should  attend  the  insitrii-  | 
ments  and  the  i*ther  the  sponges,  etc.  The  more  modern  device  for  sejm-  . 
rating  the  lower  limbs  and  exposing  the  perinseum  will  be  found  of  great 
.^er\iee  (Fig,  15I>8).  Forei pressure*  retraetors,  ligatures,  wipers,  '^dj 
drainage  tubes,  should  he  at  hand. 

The  Pvi'limiminj  Steps  to  the  Oprrafion. — ^Rest  in  bed  for  two  or  tlinpcl 
days  before  operation,  or,  at  the  least,  long  enough  to  asLvrtain  the  <^^ndi- 
tion  of  the  kidneys,  as  imlieated  hy  the  amount  and  diaraeter  of  the  urine^l 
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is  very  important.  The  cleansing  of  the  bhuider 
with  an  aj^eptic  liuitl  shuuld  k'  praetici'd  during 
Um  time  if  the  urine  he  offensive  or  inuch  vesical 
irritation  be  present. 

Shave  and  disinfect  ihe  parts,  eni]>ty  the  rec- 
tum with  an  enenui,  adniinis^ter  an  ansesthetiCj 
draw  the  patient  down  to  the  edge  of  the  tahle, 
and  eontrol  the  Iuwlt  extremities  by  bandaging 
the  in  to  the  U]4jer,  or  give  eaeb  one  in  charge  of 
an  rtsisistant. 

The  staiT  is  introduced  and  ibe  stone  ffuinrl — a 
fact  that  should  k  verified  by  others  present-  If 
the  stone  lx_'  not  deteeted  the  staff  sliould  Ik*  with- 
drawn, and  its  presen(X^  and  location  dHer mined 
by  the  searcher.  Thes^e  points  must  likewise  be 
confirmed  by  others.  If  the  stone  be  not  found  at 
all  the  operation  must  be  deferred. 

The  [irincipal  assistant,  who  holds  the  staff, 
shoul<l  satisfy  himself  that  the  sound  is  in  con- 
tact with  the  stone,  although  it  is  not  neeet^sary 
that  it  be  pressi^d  against  it  during  the  operation. 
The  holder  of  the  staff  sliould  stand  at  the 
patient*8  left  and  hug  it  firmly  i)eneatb  the  puljes 
with  the  right  hand,  while  the 
integument  of  the  perinaenin 
is  made  tense  by  drawing  up 
the    scrotum    with    the    left. 


Fio.  1593.— Van  Biiren's 
ddfrtM  sj^ririge. 


Pio*  1596- — Browne's  air  tampon  and 
cannula. 
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Tlie  cuiuLixily  of  the  staff  should  be  easily  felt  in  the  perinaBum.  If  the 
peri iiaui 111  ln'  tliiu  the  groove  nuiy  k-  distinctly  defined  with  the  tin^T. 
Home  t^iirgeoiis  have  adviseil  that  the  stall"  be  pressed  against  the  periua^uui, 
instend  of  the  pulit*s,  that  the  oytline  may  l>e  the  better  defined.  However, 
it  is  a  matter  of  little  iin[iortaiiee  whicli  course  is  taken,  a^  long-  as  the  pobe^ 
are  hugged  by  the  iustrumeut  while  the  incision  is  being  made  into  the  blad- 
der. The  surgeon  should 
sit  upon  a  low  stool,  and, 
before  beginning  the  inci- 
sion, earefully  map  nut 
the  loeation  of  the  bulb 
and  the  point  where  the 
incision  is  to  begin,  also 
determine  the  outlines  of 
the  rami  and  tuber  ischii. 
He  then  introduces  the 
index  finger  of  the  left 
hand  into  the  rectum,  lo- 
cates the  a|>ex  of  the  pros- 
tate,  and  determines  its 
relation  to  the  sound.  The 
finger  h  withdrawn,  thor- 
oughly eh'ansed,  and  lite  groove  in  the  staff  asain  located. 

The  Opvmlion, — The  incision  is  commenced  a  little  to  the  loft  (one 
third  of  an  inch)  of  the  median  rhaphe,  from  an  inch  and  a  quarter  to  an 
inch  and  a  half  in  front  of  the  anus  (Fig.  ItJOT,  /;),  The  point  of  the  knife 
18  made  to  enter  (he  groove  at  the  second  or  third  cut,  being  guided  there  b^ 


Fio.  1597, — Pntrbmi\s  nnklets  and  wristlets. 


FiQ.  1598. 


Clovers  cruU'h  to  hold  tbe  Xa^  (Fig.  1 007),  with  strap  to  go  over  thtr 
fihoulders. 
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the  nail  of  the  index  finger  of  the  left  hand.  The  perineal  incision  is  made 
obliquely  downward  from  three  to  tliree  and  a  half  inches  in  length,  mid- 
way between  the  tuber  ischii  and  the  verge  of  the  anus.  It  is  deep,  above 
and  should  be  shallow  below.  The  urethra  is  then  freely  opened,  and  the 
probe-pointed  bistoury  substituted  for  the  scalpel;  or  the  blunt  extremity 
of  the  Blizard  (Fig.  1587)  or  another  suitable  knife  is  engaged  in  the 
groove,  when  the  surgeon,  taking  the  handle  of  the  staff  in  the  left  hand, 
draws  it  downward  somewhat,  and  then,  holding  it  firmly,  carries  the  point 
of  the  knife  along  the  groove  toward  the  bladder  in  the  line  of  the  perineal 
incision,  depressing  its  handle  slightly  to  correspond  to  the  curve  of  the 
staff.  As  soon  as  the  end  of  the  knife  is  stopped  by  the  termination  of  the 
end  of  the  groove  in  the  staff  its  handle  is  depressed,  the  edge  turned  out- 
ward still  more,  and  the  deep  tissues 
severed  from  within  outward  by  its 
withdrawal,  care  being  taken  to  make 
the  incision  through  the  prostate 
more  horizontal  than  that  of  the 
perinanim  (Fig.  1599).  The  flow  of 
urine  which  follows  assures  the  oper- 
ator of  successful  entrance  to  the 
bladder. 

It  is  recommended  to  press  the 
point  of  the  scalpel  firmly  against 
the  groove  in  the  staff  with  the  right 
hand,  seize  the  staff  with  the  left, 
de])ress  the  handle  of  the  staff  and 
the  knife  at  the  same  time,  to  the 
same  extent,  and  thus  convert  them 
for  the  moment  into  one  instrument 
which  is  pushed  into  the  bladder. 
This  plan  is  often  practiced,  and 
when  carefully  done  will  prevent 
the  escape  of  the  point  of  the 
knife  from  the  groove.  It  is  more 
difficult,  how^ever,  to  ])roperly  lateralize  the  knife  in  its  passage  through 
the  prostate  in  this  than  by  the  former  method;  besides,  it  is  a  less  ele- 
gant act.  The  asepticized  index  finger  of  the  left  hand  is  now  passed 
carefully  into  the  bladder  along  the  staff,  which  is  then  withdrawn.  The 
neck  of  the  bladder  is  dilated  by  the  finger,  the  stone  reached,  and  its 
diameter  estimated,  if  it  has  not  been  done  before.  The  closed  forceps  (Fig. 
1590  or  1591)  is  now  passed  into  the  bladder  along  the  finger  as  it  is  with- 
drawn, and  the  stone  carefully  sought  for  and  grasped  in  the  short  diam- 
eter, if  possible.  If  one  blade  of  the  opened  forceps  be  pressed  upon  the 
floor  of  the  bladder,  the  stone  will  often  roll  promptly  within  its  grasp. 
However  this  may  be,  unusual  caution  must  be  employed  in  the  manipula- 
tion, so  as  not  to  bruise  the  contracted  walls  of  the  viscus.  If  the  stone 
be  grasj)ed  in  its  long  axis  it  shouW  he  dropped  and  the  position  corrected 
by  the  finger  carried  into  in  the  direction  of  the 


Fig.  1599. — Lateral  incision  of  prostate 
and  perinipum. 
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long  axis  of  the  stone  may  sometiiiies  be  accomplished  by  carrying  two 
fingers  iuk»  thu  rt'etuiii,  ?t'i>a!-ating  and  pressing  them  upward  against  the 
bladder,  thereby  eoinpressmg  its  eideij  and  creating  a  furrow  ruQiuQ^ 
antero-poateriorly  into  which  the  stone  will  drop  correspond ingl_v.  When 
projRTly  graspt^d  the  j^tone  is  withdrawn  by  steady  traction  made  in  the 
axis  of  the  Uoor  of  iht-  pclviii  and  in  the  line  of  the  perineal  incision.  M 
t?oon  as  the  eaknius  is  removed,  its  surface  is  examined  for  facets,  which 
will  indicate  the  presence  of  one  or  more  calculi  si  ill  in  the  bladder.  HiiV- 
ing  removed  tlie  calculus,  irrigate  the  bladder  with  warm  aseptic  fluid  tt> 
remove  all  blood  elots  mid  whatever  detritus  may  be  present.  If  there  U* 
earthy  matter  in  the  bladder  it  may  be  necessary  that  it  be  removed  with 
a  scoop. 

Lateral  Lithotomy  in  Children.— Lateral  lithotomy  in  ehildron  is  rfiotn- 
tied  somewhat  m\  acccHiut  ul'  tiicir  relatively  ditferent  normal  anatoniical 
state. 

Tht'  Anatomual  rotnis. — The  pelvis  is  small ;  tlie  bladder  is  high  in  the 
pelvic  cavity,  freely  movable  and  insecurely  fixed;  the  urethra  is  small  ami 
thin,  lienee  the  nioiv  readily  torn;  tlu*  prostate  is  undcveloj.>ed  and  the  neck 
of  the  bladder  eorrcspundingly  exposed  to  division,  which,  if  too  extendetl, 
may  involve  the  jwdvic  fascia.  However,  the  [KTinamm  is  thin  and  the  bulb 
diminutive,  therefore  the  staff  can  be  easily  felt.  The  high  position  of  tlu^ 
bladder  enables  tlie  surgeon  to  control  it  well  by  abdominal  and  rectal 
palpation. 

The  Precautions.' — Note  that  the  instninunts  arc  of  proper  size  and 
t!uU  gentleness  of  manipulation  bo  practiced.  A  too  forcible  effort  at  intro- 
duction of  the  iingers  may  push  tlie  bladder  upward  in  front  of  them  or  tear 
the  prostate.  A  forcilde  dilatation  of  the  neck  of  the  bladder  is  therefore 
to  be  avoided,  and  relatively  frt^e  incision  made  instead. 

The  openttion  in  the  child  dilFers  in  no  important  regard  from  that  in 
the  adult,  except  that  the  incision  into  the  bladder  is  made  relatively  freer 
and  the  vesical  wound  is  dilated  carefully  with  dressing  forceps  instead  of 
with  the  tingcrs.  at  the  outset.  If  greater  capacity  Ix'  needed  the  forceps 
are  removed  and  a  small  proW  is  introduced  m  a  guide  to  the  finger,  wliieh 
is  then  carefully  iusinualed  along  tlie  probe  into  tlie  Ijladder.  First  the 
little,  then  the  index  finger  can  be  introduced  if  retpiired.  The  stone  is 
removed  in  the  usual  manner  with  forceps  or  a  scoop,  aided  by  the  finger  in 
the  bladder  or  rectum. 

The  Getieral  Preaiutions, — In  lithotomy  the  incision  should  be  care- 
fully laid  out  and  cautiously  made  to  avoid  cutting  the  bulb  and  its  artery 
above,  or  the  rectum  and  internal  pudic  below.  The  point  of  the  cutting 
instrument  must  Ix*  surely  lodged  and  kept  in  the  groove  of  the  staff,  or  it 
will  go  astray,  doing  gn*at  damage  and  misleading  the  surgeon.  The 
handle  of  the  knife  should  be  depressed  as  the  point  moves  forward  in  the 
groove,  or  tlie  point  will  I(»ave  the  staff.  If  the  handle  be  depressed  too 
much,  the  point  uf  the  knife  will  be  fi.xed  in  the  groove  and  fnrtlier  advance 
prevented  until  tfie  direction  is  rectified.  If  the  staff  enter  a  false  passage 
unnoticed  the  surgeon  is  misled,  the  incision  misplaced,  and  perhaps  irre- 
trievable injury  done.     The  careless  holding  of  the  staff  often  perplexe* 
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and  may  confuse  and  mislead  the  operator.  The  staff  should  not  be  with- 
drawn until  the  finger  or  a  probe  have  been  passed  along  the  groove  into 
the  bladder,  otherwise  the  lines  of  incision  may  be  lost  and  much  diffi- 
culty experienced  and  care  required  to  find  it  again.  If  the  incision  be 
too  small  the  tissues  will  be  torn  by  the  extraction  of  the  stone;  room  can 
be  gained  by  dilatation  or  by  repeated  incisions  made  in  the  line  of  the 
first  one,  or' at  the  opposite  side.  If  the  incision  be  made  too  far  poste- 
riorly the  ejaculatory  ducts  will  be  cut.  A  too  free  incision  of  the  neck  of 
the  bladder  will  cause  urinary  infiltration  of  the  pelvic  fascia.  Too  great 
traction  on  a  stone  will  tear  the  neck  of  the  bladder,  perhaps  beyond  the 
limits  of  the  prostate,  causing  infiltration  and  sepsis.  A  lateral  incision 
of  the  neck  of  the  bladder  in  the  adult  should  be  limited  to  the  extent  of  the 
prostate  (three  quarters  of  an  inch. 

The  General  Remarls. — In  lithotomy  if  the  stone  be  encysted  it  is  very 
difficult  and  often  impracticable  to  remove  it.  It  may  be  possible  to  grasp 
an  exposed  portion  with  forceps  with  or  without  division  of  the  confining 
structure,  and  in  either  instance  great  care  and  judgment  must  be  exer- 
cised. An  irregular  contraction  of  the  bladder  may  cause  entanglement  of 
a  stone.  But  pressure  upon  the  fundus,  supplemented  with  digital  touch 
and  the  employment  of  large  forceps,  will  meet  the  contingency.  Vigorous 
traction  on  the  short  axis  of  a  long  stone  pulls  the  bladder  downward  so  as 
to  expose  the  prostate  at  the  perineal  wound  if  continued.  Lateral  move- 
ments with  traction,  when  slowly  made,  will  facilitate  the  removal  of  a  cal- 
culus without  contributive  danger.  If  a  stone  be  too  large  for  safe  removal 
it  should  l)e  crushed  and  removed  piecemeal. 

The  Complications. — The  complications  can  be  rationally  divided  into 
the  concomitant  and  conse<|uent  varieties. 

A  deep  perin<Tum  due  to  corpulency,  enlargement  of  the  prostate,  the 
presence  of  tumors  in  the  bladder,  and  post-prostatic  encystment  of  the 


FiQ.  1600. — Smith's  lithotome. 


stone,  preventing  the  grasping  of  the  calculus,  are  not  infrequent  concomi- 
tant complications. 

Among  the  consequent  complications  are  wounding  of  the  bulb,  the  rec- 
tum, or  the  bladder.    The  latter  viscus  may  be  severely  wounded  by  punc- 
ture with  the  staff,  the  slipping  of  the  knife  from  the  grooYe,  etc.    Lapa- 
rotomy and  closure  of  the  wound  should  be  promr  " 
cases.    If  the  incision  be  carried  too  far  ip« 
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the  pudie  artery  may  lie  out  respt^ctivefy,  ami  if  lx*giiii  too  far  fn>in  tlw 
anus  or  at  the  median  line  the  hulh  will  sutler.  If  the  penis  be  dmwn  for- 
ward  on  the  fitatf,  and  the  stalT  lie  raised  again.st  the  pubie  areh  aj*  the 
iinllira  is  k*ing  upem-d  and  the  ineision  <.'xt»-iided,  the  huHi  in  drawn  awa? . 
from  the  eourse  of  the  knife.  Breaking  of  the  slonu  seems  a  trivial  rt»nii»li- 
cation,  but  may  be  very  annoying  l>efore  the  fragments  are  all   removed. 

The    inability     to     find     the 
&tone  after  making   the  ine»- 
sinn  is  perplexin|J:»  which  nmy 
dejiend    on    a    false    pa;stia|a% 
a  hidden  calculus   or  itis  an- 
ohti4^rved  es<*ape  with  <he  fir^t 
gxi^h  of  urine,  or  ]>osi»ihly  no 
a  mistaken  diag^nosis.     Ibcoo- 
tinenee   and    retention    some- 
times^   oeenr.       I  hemorrhage 
at  the  time,  or  shortly  afr^T 
the   operation,    is    a    trouble- 
some   and    gometimeg     fala! 
complication.        If      arterial 
ha^niorrliage  occur,  eateh  aiul 
tie  the  bleeding  point  if  prac- 
ticable; the  bk^^ding  may  be 
checked  by  ice  presstire  or  by 
the    use   of   a   hot- water-bag 
tampon;   if   these    bi»    inade- 
quate for  the  purjiotie,  f<irci- 
prt*S8ure   may    be   a|v|)tietl    to 
the    bleeding    point    ami    al- 
lowed  tt*  remain   for  twenty- 
four  hours.     The  tying  in  of 
a  tenaculum  or  the  uec  of  acu- 
pressure    may     be     feasible. 
Venous   haemorrhage   can    be 
controlled     hy     the     ehemijtie 
eatheler     (Figs.     1595     and 
15Si*»),   the   air-bag   tani|K>n, 

.,      .,.,,,      ,.         , '»r  ''V  son»e  other  similar  ex- 

double  lilhutotiir.  single  litbotome.  l»edieut.       rrostatie    phlebitis 

followed  by  thrombosis  and 
sepi*is  sometimes  follow,  either  originating  from  the  primary  wound  or 
caused  by  the  stcfis  essential  to  the  arrest  of  sevens  derp-seated  haemorrhage. 
Snj^jjressiori  of  nrrne  due  to  kidney  ilisease  is  a  danger  not  to  lie  disn*j^urdetl. 
While  the  prec^-ding  teehni(]ne  of  the  ojXTation  is  that  usually  em- 
ployed, still  there  are  instrumental  modifications  which,  in  the  opinion  of 
some,  may  lessen  the  dangers  of  tho  operation  in  inoxfuTlenoed  hands.  The 
instrument  devised  some  V(*ars  ago  by  Smith,  of  Baltimore,  and  succeed- 
fully  employed  by  him  and  others  (Fig.  l«i(K))  k  worthy  of  mention.     It 
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consists  of  a  rectangular  staflE  with  a  well-rounded  angle,  deeply  grooved  on 
its  horizontal  portion,  and  provided  with  an  indicator  attached  to  the  shaft 
by  means  of  a  hinge.  The  indicator  is  likewise  rectangular,  and  terminates 
in  a  lance-shaped  blade.  The  indicator  can  be  adjusted  by  sliding  it  up  and 
down  the  staff ;  or  various  sizes  of  the  instrument  may  be  employed  to  meet 
individual  differences.  The  staff  is  introduced  and  held  by  an  assistant  in 
the  usual  manner,  and  the  cutting  extremity  of  the  indicator  is  applied  to 
the  median  line  and  pushed  through  the  tissues  until  it  lodges  in  the  groove 
of  the  staff.  The  prol)e-pointed  gorget  is  then  passed  into  the  groove  and 
lodged  in  the  channel  on  the  staff,  along  which  a  cut  is  made  into  the  blad- 
der. A  probe-pointed  bistoury  may  be  substituted  for  the  gorget.  The  use 
of  the  double  and  single  lithotomes  (Figs.  1601  and  1602)  were  advocated 
formerly  more  frequently  than  at  the  present  time.    But  then  as  now,  how- 


FiQ.  1603.— Little's  lithotomy  staff. 


FiQ.  1604.— Markoe's  staff. 


FiQ.  1605.— The  rectangular  staff. 


\ 


ever,  tlieir  advocates  were  small  in  number  as  compared  with  the  adherents 
of  tlie  use  of  the  scalpel  and  grooved  staff. 

The  After-treatment. — After  the  operation  place  the  patient  in  bed  with 
a  rui)i)er  cloth  iM'neath  the  hips,  separated  from  the  body  by  cloths  and 
spoTi^^es.  to  collect  the  urine  and  indicate  the  occurrence  of  haemorrhage. 
The  teinj)()rary  introduction  of  a  catheter  or  drainage  tube  into  the  bladder 
thnnifrh  the  wound  in  the  perinteum  is  practiced  ofte 
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Little's  tlireftor. 


patient  has  suffered  from  cystitis  with  infecte<l  urine.  Under  these  circum- 
stances the  tube  t^houk]  not  Ixi  omitted  for  three  or  four  days,  and  even 
longer  if  tlie  discharge  be  offensive  or  a  tendency  to  retention  be  preseuL 
If  tlie  tube  become  blocked  the  obstruction  .should  be  removed  by  a  pr«:»l 
an  aseptic  feather,  or  a  stream  of  water,  and  perhaps  be  removed  entirely 

and  cleansed.  If  a  lon^ 
eilver  probe  be  curried 
through  the  tube  and  ah 
lowtni  to  remain,  after  rt^ 
moval  it  u-ill  be  of  great 
siTviee  in  returning  iJa- 
til  Ik?  to  the  former  pt»!ii-^ 
tion.  Give  light  and  stimulating  diet,  alkaline  drinks,  and  treat  all  sequel 
on  general  principles. 

The  Rpsjflts. — The  rate  of  mortalit}^  varies  frotn  6  to  10  per  t*ent. 
Median  Lithotomy.^Median  rithoiomy  is  applicable  to  ca^i^s  having  one 
or  more  small  stunts  half  an  inch  or  so  in  diameter,  and  in  advancing 
piiljerty  for  prostatic  calculi  and  for  small  calculi  with  olTcnsive  c3^5titis.  In 
this  method  there  is  less  danger  from  hiemorrhage,  much  better  control  of 
the  urine  from  the  first,  and  the  wound  heals  rapidly.  If  the  stone  be 
larger  than  is  anticipated,  the  temptation  to  use  undue  violence  during  the 
extraction  is  great.  Tt  is  claimed  that  this  method  may  be  follnwt*d  by 
stricture  of  the  urethra,  and  also  that  the  mouths  of  the  seminal  ducts  are 
more  likely  to  be  injured  by  extraction  of  the  stone  than  in  the  other  meth- 
ods. However,  the  exposure  of  the  ducts  to  injury  by  cutting  is  eliminated 
in  this  methmi 

The  general  precfuifiom  to  he  employed  in  all  forms  of  lithotomy  are 
mentioned  fully  in  connection  with  the  lateral  operation  (page  1403  et  seq.). 
The  instrumetiis  are  the  staff,  director,  and  knife.  The  staffs  vary  some- 
what  in  the  shape  and  depth  of  the  grooves.  The  ones  devised  by  Little 
(Fig.  1(j03)  and  Markoe  (Fig.  1GU4)  leave  nothing  to  Ix'  desiriHl.  The  rec- 
tangular variety  (Fig.  1605)  can  be  used  in  lieu  of  the  curved  one,  although 
it  has  bec*n  infrequently  employed  in  this  country.  The  director  deviseti  by 
Little  is  an  adtiurahle  instrument  (Fig.  IGOl)),  but  is  by  nu  means  alone 
essential  to  successful  operation.  A  stout,  straight,  sharp  bistoury,  double- 
edged  at  the  point  for  making  the  perineal  incision,  makes  the  ej?peeial 
outfit  complete. 

The  Operafwn. — Confine  the  j>atient  in  the  lithotomy  position  (Fig. 
ICOT)  ;  introduce  the  staff,  placing  the  end  of  the  beak  in  eimtaet  with  the 
stone;  pass  the  left  index  finger  into  the  rectum  and  locate  the  ajiex  of 
the  prostate  just  where  the  siatf  enters  it ;  introduet*  the  point  of  the  knife 
into  tho  median  line  of  (he  |ierin<Tuni  half  an  inch  in  front  of  the  anus  (a). 
wirh  the  long  cutting  edge  uppermost,  and  push  it  carefully  upward  to 
the  apex  of  the  prostate,  guided  by  the  finger  in  the  rectum,  into  the 
grofjve  of  the  staff.  The  knife  is  advanced  suffieiently  toward  the  bladder 
to  nick  the  a|H'X  of  the  prostate,  after  which  it  is  carried  forward  to  divide 
thr  membranous  portion  of  the  urelhra.  The  external  incision  should  U* 
fn>m  an  inch  and  a  quarter  to  an  inch  and  a  half  in  length,  care  being  taken 
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to  avoid  the  bulb  of  the  urethra.  The  director  is  then  passed  into  the  blad- 
der along  the  staff,  and  the  neck  of  the  bladder  moderately  dilated  by  sepa- 
rating the  two  from  each  other.  The  staff  is  then  withdrawn,  and  the  asep- 
ticized index  finger  of  the  left  hand  is  carried  through  the  neck  of  the 
bladder  along  the  director  with  a  semirotary  motion  to  complete  the  dilata- 
tion. The  forceps  is  then  introduced,  the  stone  caught  at  its  short  diame- 
ter, and  removed  by  steady,  gradual  traction,  which  may  be  accompanied  by 
rocking  movements,  but  never  by  a  rotation  of  the  instrument  on  its  long 
axis  while  grasping  the  stone. 

Various  instruments  have  been  devised  to  dilate  the  prostate  in  this  and 
other  methods  calling  for  the  procedure,  all  of  which  when  carefully 
employed  answer  the  purpose  well,  but  are  by  no  means  essential  to  a  safe 
performance  of  the  operation.  After  the  removal  of  the  stone,  arrest  ha?m- 
orrhage.  seek  for  any  remaining  calculi,  and  otherwise  treat  the  patient  as 
indicated  in  the  lateral  operation. 

The  Remark's. — The  small  size  of  the  perineal  opening  in  children  may 
interfere  with  the  proper  removal  of  the  calculus.    Care  in  the  avoidance  of 


Fig.  1607. — Lines  of  incision  in  perineal  lithotomy,  showing  Clover's  apparatus  applied. 
a.  Incision  in  median  lithotomy.  6.  Incision  in  lateral  lithotomy,  c.  Incision  in 
bilateral  lithotomy. 


injury  of  the  hull)  and  the  rectum  is  es{)ecially  needful  in  this  o{K?ration. 
Inasmuch  as  the  operation  is  suited  only  for  the  removal  of  small  stones, 
which  usually  can  hv  U'tter  done  by  lithotr^  '•  bow  nom- 

paratively  rarely  practiced. 
The  kesul Is.— The  death  ra< 
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The  Bilateral  Lithotomy.^The  preliminary  prt^paratlons,  the  pn*c4ia* 
tions»  iiiid  ^^'tu'ral  armiigt^iiiL'iit^  in  this  nre  similar  to  tliOhc  necT*ssarv  in  the 
otlicr  infMiiods,  The  sprtial  ijistrunieiits  aiv  the  irrnoved  staff  and  tbc 
hisii'tnr,  so  intirjuitely  assfxiated  with  the  iiaiiu?  of  the  late  Prof,  Jaioei 
R.  Wood  (  Fig.  I*j0y),  or  the  litliotome  of  Dupuytren  or  Briggi^  (Figs.  1601 
and  1(>09). 

The  Operation. — Make  a  seniihiiiar  iiieisiDii  a<r<»ss  the  perin^eura,  thrw 
fourths  of  an  ineh  in  frnnt  of  the  aitiis,  iM'ginning  midway  liotween  the  anus 
and  the  tuberosity  of  the  right  side,  and  terminating  at  a  similar  point  on 
the  opposite  side  (Fig.  K107,  c).  The  convexity  of  the  cut  is  di rotated  for* 
ward.  Ttie  several  tissues  are  divided  down  to  the  niemlinmous  urethra, 
whieh  is  opened,  and  the  Ijeak  of  the  iTistniment  is  inserted  in  ^iieh  a  man- 
ner as  to  cause  the  beveled  edges  of  tlie  bisector  to  be  uppermost.  After 
moving  the  beak  baekward  and  forward,  to  be  certain  that  it  is  well  lodged 
in  the  groove,  it  is  then  firudy  pressed  against  the  groove  of  the  stafT.  and. 
with  the  staff  liebl  firmly,  it  is  earried  into  the  bladder.  The  staff  and  cut- 
ting instrument  may  he,  praetieally,  converted  into  a  single  instrument  by 
pressing  them  finidy  together  and  carrying  them  inward  at  the  same  time, 
being  careful  to  depress  simultaneously  the  handle  of  each  to  the  same 
degree. 

The  Premniions. — The  cutting  instrument  may  lie  carried  Whind  the 
bladder  if  any  tissues  exist  between  the  grtxjve  and  its  prol*e- pointed  extrem- 
ity, or  its  iiandle  Ix*  not  depressed  so  as  to  keep  ttie  beak  in  the  groove  of 
the  staff.  The  anterior  wall  of  the  rectum  may  be  cut  while  making  the 
cres<Tntic  incision,  if  directed  too  inueb  downward.  This  accident  can  he 
avoided  l>y  inserting  the  index  finger  of  the  left  hand  into  the  Ijowel  when 


the  primary  incision  is  being  made,  and  drawing  the  anterior  wall  backward 
while  the  cut  is  k-ing  completed. 

The  results  obtained  by  this  method  in  the  bands  nf  Dr.  Wood  weie 
equal  to,  if  not  better  than,  those  previously  given  in  connection  with  the 
other  methods  of  rutting  for  stone, 

Nelaioh*s  Modi  ft  ration. — Nelaton  modified  the  first  step  of  the  bilateral 
method  with  the  view  of  lessening  the  danger  of  cutting  the  bulb  and  the 
wall  of  the  rectum.  He  introduced  the  left  index  linger  into  the  nx'tum, 
placed  the  end  of  it  against  the  a|)ex  of  the  prostate,  and  steadied  the  ante- 
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rior  border  of  the  anus  with  the  thumb  of  the  same  hand.  He  then  made 
a  semilunar  incision  in  front  of  the  anus,  the  extremities  of  which  were 
four  fifths  of  an  inch  from  the  anus  at  either  side,  and  the  greatest  convex- 
ity three  fifths  of  an  inch  from  it.  The  dissection  was  continued,  layer  by 
layer — the  wall  of  the  rectum  and  the  bulb  being  carefully  avoided — until 
the  membranous  urethra  was  reached  and  opened,  and  the  cutting  instru- 
ment introduced.  The  same  object  was  accomplished  through  a  transverse 
incision  an  inch  and  a  quarter  in  length,  with  its  center  located  three  fifths 
of  an  inch  in  front  of  the  anus. 

The  Medlo-lateral  lithotomy.— This  method  was  introduced  by  Bvr 
chanan,  of  Glasgow. 

The  necessary  instruments  are  a  rectangular  staff  with  a  broad  groove 
at  the  left  side,  and  a  narrow,  straight  knife  with  a  long  cutting  edge.    The 


Fig.  1609. — Briggs's  modified  lithotome 


staff  is  introduced,  and  the  prominent  staff  angle  adjusted  to  correspond 
to  the  muco-cutaneous  junction  on  the  anterior  verge  of  the  anus  in  the 
median  line. 

The  staff  is  firmly  held  with  the  handle  inclined  toward  the  abdomen, 
and  the  overlying  tissues  are  penetrated  by  the  knife,  held  horizontally  and 
with  the  edge  turned  to  the  left,  until  the  groove  in  the  staff  is  reached; 
then  the  knife  is  pushed  forward  into  the  bladder  upon  the  staff.  As  it  is 
withdrawn,  an  incision  three  fourths  of  an  inch  long  is  made  downward  and 
outward  toward  the  fore  part  of  the  tuber  ischii.  This  incision  is  completed 
by  being  continued  directly  downward  about  half  an  inch.  If  necessary  it 
can  be  extended. 

The  Results. — A  little  over  10  per  cent  are  reported  to  have  died  from 
operation  by  this  method. 

The  Medic-bilateral  lithotomy. — The  medio-bilateral  operation  was 
brought  to  the  notice  of  the  profession  by  Civiale,  and  afterward  was  cham- 
pioned in  this  country  by  Briggs,  of  Nashville.  The  staff  for  the  median 
method  is  introduced  with  the  patient  placed  in  the  usual  position ;  the  rec- 
tum is  drawn  backward  by  the  finger,  and  an  incision  is  made  through  the 
median  line  into  the  staff  an  inch  and  a  half  in  length,  beginning  about  half 
an  inch  in  front  of  the  anus. 

The  lithotome  (Fig.  IfiOO,  a)  is  then  introduced  into  the  groove,  car- 
ried into  the  bladder,  the  blades  are  separated  half  an  inch,  limited  by  the 
j)ointed  slide  on  the  handle,  and  the  instrument  is  withdrawn,  thus  dividing 
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the  pTo^tiite^  and  enlarging  the  vouiid  on  either  side  a  quarter  of  an  inch 
throughout.  The  wound  is  then  dilated  and  the  stone  removed  in  the  uj^iial 
manner.  If  too  large  it  inay  be  crushed-  The  writer  modiHed  Bri^^gs'i* 
inftniment  somewhat  by  introducing  an  independent  guiding  stem  which 
&teadie$  the  cutting  blades  during  the  withdrawal  of  the  instrument  fn»iQ 
the  bladder  (Fig.  1609,  b). 

The  Re^ulfs.^Bngg^  reported  the  mortality  as  1  in  37  causes,  which  is 
certainly  an  as^lonishing  result. 

Suprapubic  Lithotomy. — The  suprapubic  or  high  operation  was  done 
near  the  middle  of  the  sixteenth  cenhir>\  Since  thi«  time  it  ha^  found 
favor  at  several  epoc*hs,  and  is  now  again  being  strongly  advoeati»d  and  quite 
generally  practiced.  The  various  relapses  of  the  method  dcj^cnded,  without 
doubt,  more  upon  the  determination  of  it^  exponents  to  make  it  an  exclu- 
give  operation  than  upon  its  own  intrinsic  defects. 

The  following  conditions  call  for  the  emplonnent  of  this  method:  gremi 
prostatic  hypertrophy;  inability  to  extract  the  stone  through  tlie  |K'nua(!Ufii 
on  account  of  its  size;  encysted  stone;  large  stone  with  a  contracted  bliid- 
der  surrounding  it  firmly;  imi^ermeability  of  the  urethra*     The  method 


Fig,  tfilO.— 4^it  frniti  frozen  s<>rtiori.  Blad- 
diT  rcmf^iins  ton  fluid  nunras.  a.  Prr- 
veairMl  fold  of  jwritonipum.  h,  Hetro- 
vesicai  perif4»n»'al  fnld^ 


permits  of  a  complete  ins|)ectioii  of  the  bladiler,  obviates  all  danger  of  ii 
jury  of  ihe  striirlTires  of  ihr  nork  of  the  organ,  and  establishes  the  ir* 
in  a  favornhle  nitp  for  elcHnlincms. 

Thf*  Anafomiral  Paints,^Thv  median  line  of  the  bodv  at  fliis  ail 
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can  b*^  cletermined  bv  measurenienl  nud  bv  palpation.  The  synipliyBi^ 
pubis  cind  the  suprapubic  iiolch  uiv  infalliblo  Inmy  guidos  to  the  h>wer  limit 
of  the  median  line,  ami  can  hn  eaisily  located,  except  iii  eases  with  marked 
adipose  deposit.     The  linea  alba  at  this  situation  is  frei|uently  too  indis- 


I 


l.v4> 


'ifefy.'"'^^ 


La 


Fio,  1612, — Blftddcr  cont4iina  .six  and  n  half 
nuid  c)urjcTft»  Rwtiim  distt-nded  willi 
fifttH-n  nuicl  minceB.  a  and  6  murk  the 
ix'nt*>neal  foklt*. 


Fio,  1013. — Bladder  nontuins  fourteen 
fluid  ounces.  Rt^rtnm  diHtertded 
with  j^ixlern  fluid  onnrps.  a  und  b. 
¥o\ds  of  peritoiiiruin. 


.  timt  to  lie  relied  upon  as  a  ^ide.  The  pyraoiidul  museles  located  lK*neath 
'tlje  j^heath  of  the  rectus  sliould  not  l)c  mistaken  for  the  reetus.  The  direc- 
tion and  marked  development  of  their  tibers,  and  their  snperJieial  location 
should  make  their  n^eopiitioii  easy.  The  suprapuhie  notch  can,  at  tins 
time,  k*  readily  felt,  and  will  indicate  the  lower  limit  of  the  median  line 
positively.  The  separation  of  the  l>orders  of  the  pyramidal  muscles  and  the 
lower  extremities  of  the  recti  abdominis  and  the  divitled  l>orders  of  the 
transversalis  fascia — lying  immedrately  beneath  the  latter — from  each 
other,  will  open  directly  into  the  anterior  limit  of  the  space  of  Ketzins, 
ollaTwise  known  as  the  prevesical  space  (Y\}i.  1583,  r.  h).  The  prevesical 
space  lies  iM'lwetm  the  bladder  and  the  pubis,  and  contains  a  variable  amount 
of  fatty  tissue  resting  on  the  bladder  and  eontinnons  with  the  pelvic  and 
8nb|)entoneaI  tissues.  The  bladder  here  is  not  covered  with  peritonieum, 
.and  IS  ii'  H'hahle  from  without  in  an  nndistended  state,  exeejit  with 

[great  dud  uiurv  to  the  fold  of  peritomeum  reflected  upon  it  froni  the 

n^  Madder  is  known  by  its  pinklike  color,  oval  outline* 

^  the  appearance  of  the  outer  nniseular  fiber?.     If 
occur  the  use  of  tlie  hypoderniie  syringe  will 
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decide  the  quest  ion.    The  space  of  Retasiug  ie  of  great  int  porta noe^  bs 
extent  atfords  opjKjrtunity  for  wide  urinary  infiltration   and    i^' 
tissue   i*loughing.      And   e^ix-eially    i?   this   trut-   if   rougli    and    . 
disturbance  of  its  contents  t)e  practiced*     If  the  bladder  and   rectum 

empty  the  apex  of  ' 
bladder  and  the  anter 
perifuneal  fold  art*  beic 
the  upper  niar;^n  of  I 
pubis  in  all  instances, 
the  apex  of  i\w  organ 
raised  above  the  ptibit;  I 
i:»t*ritoneal  fold  and  ( 
eontiguous  intet?tint*si  i 
correspond ingly  u1evat< 
and  the  prevcgieal  &p* 
h  brougtit  into  pogiiii 
for  j^afer  operative  att* 
(Figs.  1010  and  lill\ 
The  base  of  the  bladder 
raised  U|)ward  by  recti 
d  i  st  en  t  io  n  i  rres  j>ect  i  ve 
distention  of  the  bladdi 
itself  (Fig.  l(il:2).  Bi 
the  apex  of  the  bladder 
not  elevated  ljy  reetal  di 
tention  unloss  the  bladdi 
also  be  more  or  less  di 
tended  (Fig,  1613).  Di 
tention  of  the  bladder  alone  inerease^  its  height  in  the  abdominal  ca^ 
ity  and  raises  the  peritoneal  fold  proportionately  to  the  degree  of  th 
vesical  distention;  rectal  distention  at  this  lime  produces  a  correspond 
ingly  similar  n^sult.  The  higher  position  and  the  greater  mobility  of  th 
bladder,  in  children,  j)ermit  it  to  rise,  when  distended,  to  a  much  safer  posi 
tion  for  operation  than  in  the  adult,     liuwcvcr,  a  well-distended  uormi 


Fm.  1(11 1. — Huhbor  Img  for  distention  of  rectum. 


Fig,  1615. — Hooked  Korpet  for  holding  up 
the  bladder  while  searching  its  interior. 


adult  bladder  is  safely  placed  for  operation  if  needed  care  be  exereis 

But,  wlu'ti  supplenientod  with  R'ctal  distention,  all  common  operative  dai 
gers  are  eliminated  (Fig.  1(U4). 

The  PrefHirafion  of  the  Patient, — The  preparation  of  tin   pat 
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as  the  mueuiis  and  cutaMiHiiis  surfaces  are  concerned^  tias  boen  iudiaituil 
already  in  the  o|K:Tation  of  t  ystotoinvT  lithotomy,  ule.  In  thi.s  instance  it  is 
essential  that  tho  hhidder  be  thoroughly  cluansed  frequuutly  Ix^fore,  and 
again  at  the  time  of  operation,  to  remove  as  far  as  possible  from  contact 
with  the  wound  Kurfact's 
the  infecting  inHnenees 
that  often  attend  the 
changeii  incident  to  the 
presence  of  vesical  calcu- 
lus. 

Th €  Opt' ration . — Place 
the  patient  on  the  back; 
induce  profound  anaes- 
thesia :  wash  out  the  blad- 
der with  a  warm  solution 
of  boric  acid;  leave  the 
catheter  in  the  bladder, 
{^mear  with  vaseline,  fold 

and  introduce  tlie  rectal  hag  well  above  the  sphincters,  causing  it  to  lie  in  the 
hollow  of  the  sacrum.  fntro<luce  into  tlie  rectal  bag  ten  or  twelve  ounc-es  of 
warm  water  and  clamp  the  tube.  Introduce  into  the  hhulder  ten  or  fifteen 
ounces  of  a  warm  solution  of  boric  acid,  carefully  noting  the  ascent  of  the 
bladder  and  arresting  the  How  as  soon  as  the  organ  is  suitably  distended. 


Fig,  1616. — Cuahing's  suture. 


Fio,  1617,— Breniier^B  double 
puree-atririg  suture. 


Fio.  1618. — MacComiac's  method  of  placing 
iiit«mipt<Hl  sutures. 


Withdraw  the  catheter  and  close  the  penis  with  a  rubber  band,  or  clamp  the 
r  and  apply  the  band  as  before, 
bladder  is  then  exposed  and  opened  in  the  manner  described  under 
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'' jfuprapubic  cvstoioiiiv  "  (pa<re  1310).     Extract  the  ?tone  carefnilv  (Fig. 
l<ir.»).  j.xaiiiiiii-  for  another,  ami   for  the  pri»sonc-e  of  debris  i   reniovo  the 
con.-trietion  from  the  |>eni<  aiul  wash  out  the  bladder  through  the  urt»thra, 
if  washing  Ix^  ncvded.    Whether  or  not  the  bladder  shall  be  suturo<l  and  the 
aMoininai  wound  close<l.  is  a  (piestion  that  has  given  rise  to  much  discus- 
sion and  is  not  yet  settled.     In  children,  and  in  adults  with  healthy  biad- 
di-rs  and  limited  adi]>ose  deposit,  immnliate  union  can  be  safely  praciieixl, 
provided  the  prevesical  spacv  l»e  draincnl  through  a  small  opening  at  the 
mo>t  dependent  part  of  the  aWominal  wound.     And  even  then   freipient, 
careful,  and  intelligent  scrutiny  .should  Ix?  exercised  to  detect  the  first  mani- 
festation of  the  escajK'  of  urine.     In  every  instance  of  partial  or  eoinpleie 
clo>ure.  a  limited  surfair  at  either  side  of  the  vesical  wound    should  be 
freshened  and  so  united  with  interru]»ted  suturt»s  of  silk  or  ehromiciziil 
catgut  as  to  secure  coaptation  of  the  raw  surfaces.     The  Cushing   (  Fig. 
mn;).  or   Ilalsted   (Fig.  IMIO-  <»r  double  purst^string  (Fig.   HIIT),  or  the 
interrupted  suture  (Fig.  KHS)  are  employed,  according  to  the  ]>racticv  of 
the  operate  r.     The  suture  >hould  never  pass  through  the  mucous  lining  of 
th(*  r)rgan,  and  a  round  needle  should  1k^  usi^d  in  the  sewing.     While  there 
are  ifiany  instances  of  complete  closure  recorded  by  experieneeil  surgeon.s 
both  with  and  without  interrupted  or  continuous  drainage  through  the  jH»nis 
or  j)erina'um  for  two  or  three  days,  followed  by  perfwt  n»sults,  yet  it  uever- 
thele>s  haj>p<*ns  that  in  the  majority  of  instances  in  which  complete  pri- 
mary closure  is  made,  prom])t  and  iKTmanent  union  d(x*s  not  take  place. 
I'herefon*.  if  there  be  any  doubt  regarding  the  pro|HT  course  to  pursue  in 
this  resj>e(t,  the  visceral  wound  should  not  1k'  entirely  closed,  and  suitalde 
drainage  shouM   be  established.     In  case  immediate  union  Ix*  sought   for, 
drainagf"  of  tht*  abdominal  wound,  as  already  stated,  should  lx»  practietnl, 
jind  the  i)!addrr  rclirvi-d  with  a  catheter  at  regular  intervals,  if  continuous 
draiiiag*-  l)r  \\n\  cniploNrd.    Hj/tJi/i/irr  ]>ro])os('d  and  ])racticed  an  intraperito- 
n<'al   iiK'thud  of  njicration  a>  follow^:    lie  thonuighly  cleansed  the  bbid<bT 
and  tln'  tirld  (.f  ojMratiuii,  iiiMTl^'d  and  retained  in  the  organ  a  large  eaih- 
el'T,  exjio^rd   ih..  anterior  wall  <)t'  the  bladder  in  the  usual  manner — but 
nion-  e\ten>i\<l\   ojieninL:  the  ]m  rilnneal  cavity — <lrew  u\)  and  temporarilv 
H\«d  ilir  Itladdrr  to  tin-  liordrr^  n\'  the  abdominal  wound  by  sewing  the  two 
ti--in'.-  inirdlHT  -M  a>  In  •Aclndr  the  |MTitoneal  cavity  com])letely  from  the 
i'lii  iMiicr  of   iiriiH',  <)jH-n«(|    ilie   l)ladd<'r,  extracted    the  stone,  removetl    the 
t<iii|M)rary  -iitm'«<,  and  clo-ed  the  openings  in  the  bladder  and  abdomen  at 
♦  •iier.  in  the  n-ual   inann«'r  of  elovjug  wounds  of  >erous  mendjranes.      This 
iiMi hod  atloi-d-  abundant  >j»;ice  of  entrance  to  the  bladder,  permits  its  wall 
to  hr  <lra\vn  upward  into,  and  ])ossibly  outride,  the  wound,  an<l  assures  one 
of   pioMipl    and    linn    union   breau<e  of  tlie   apposition   of  serous  surfacvs. 
Il'irriin/fnn  -irongly  ravor>  thi>  ])lan  for  the  reasons  already  stated. 

77//  i'lHfi /illr,ifinns.--\U\]*\\\vr  of  the  blatMer  or  of  the  rectum  is  a  eoni- 
]»lieaiion  of  iireat  -iLMiilicance.  which  should  Im-  earc^fully  guardetl  against  bv 
attriiiinji  i«)  the  .-Xiiting  an»l  predi>po>ing  intlucnces  that  occasion  it.  Sep- 
tic intihiation  of  the  -p;u-e  of  R<'tziu>  is  a  (hmgerous  and  often  a  fatal  eoiu- 
j)lieati<»n.  l''rce  inci>ions  at  de])en<leiit  part>  to  secure  good  drainage  and 
ihi'  tree  u-e  of  anti>eptic  solutions  are  the  m-i'ded  measures  of  treatment  in 
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such  cases.  Rough  handling  and  infection  of  the  connective  tissue  of  the 
prevesical  space  by  urinary  infiltration  or  infection  are  the  common  causes 
of  this  condition.  In  order  to  prevent  these  complications  in  infected  cases, 
Serin  advises  that  the  operation  be  divided  into  two  stages.  At  first  the 
bladder  is  exposed  and  the  wound  packed  with  gauze  for  four  or  five  days, 
until  the  spaces  are  closed  by  granulation,  when  the  visceral  incision  is 
made  with  cocain  anaesthesia  in  the  usual  manner.  Suppression  of  urine 
from  kidney  disease  is  often  provoked  by  suprapubic  lithotomy,  the  same  as 
by  other  operations  on  the  bladder. 

llie  Precautions. — If  the  rectum  be  diseased  the  bag  should  not  be 
employed.  If  the  bladder  be  greatly  diseased,  dilatation  should  be  practiced 
cautiously  and  perhaps  dispensed  with  entirely,  and  a  perineal  operation 
performed.  The  introduction  of  twenty-three  ounces  of  fluid  has  caused 
rupture  of  a  healthy  adult  rectum;  the  injection  of  four  ounces  has  caused 
rupture  of  a  diseased  adult  bladder.  Rupture  will  rarely  happen  if  not 
more  than  eight  or  ten  ounces  are  introduced  into  the  bladder  and  rectum 
respectively.  In  either  instance  injection  should  cease  when  undue  resist- 
ance is  experienced.  Adhesion  of  the  peritonaeum  to  the  pubis  may  prevent 
the  ascent  of  the  bladder.  In  feeble  and  relaxed  subjects  the  bladder  rises 
from  out  of  the  pelvis  freer  and  farther  than  in  those  of  dissimilar  states. 
It  is  essential,  therefore,  to  comprehend  the  possibility  of  the  presence  of 
contraindicating  and  restraining  influences  in  distending  the  viscera,  or 
rupture  may  ensue.  If  the  visceral  and  abdominal  wounds  are  closed  at 
once,  it  is  wise  to  test  the  line  of  union  of  the  former  by  moderate  disten- 
tion of  the  organ  with  air  or  fluid  before  the  latter  is  closed.  For,  if  a 
defect  be  found,  it  can  then  be  repaired  before  closure  of  the  abdominal 
wound,  and  in  the  presence  of  doubtful  integrity  of  the  line  of  union  the 
abdominal  wound  can  be  drained. 

The  Remarks. — Whether  the  bladder  or  the  rectum  be  distended  first  is 
a  matter  of  no  special  importance  in  ordinary  cases.  However,  when  a  fear 
of  the  lack  of  structural  integrity  of  the  bladder  or  of  the  bowel  be  present, 
the  impaired  viscus  should  be  favored,  and  the  requirement  of  the  healthy 
one  correspondingly  increased.  Since  the  distended  rectal  bag  obstructs 
the  circulation  of  the  bladder,  thereby  congesting  its  field  of  operation,  the 
later  in  the  course  of  the  procedure  the  bag  is  distended  the  better  it  is,  in 
this  regard.  Still,  as  the  bleeding  is  not  severe  and  can  be  promptly 
checked  by  ordinary  means,  by  a  removal  of  the  bag  and  oi>ening  the  blad- 
der, the  bleeding  is  not  entitle<l  to  special  significance,  except  in  rare  in- 
stances. In  children  and  thin  adult  subjects,  rectal  distention  need  not  be 
employed,  especially  if  the  patient  be  placed  in  Trendelenburg's  position. 
This  posture  is  especially  serviceable  in  the  instances  of  a  pendulous  abdo- 
men, and  when  the  light  can  thus  be  utilized  to  the  Ix'st  advantage.  The 
finger  is  employed  to  detect  the  stone  before  the  forceps  is  introduced, 
and  the  opening  is  then  made  of  the  necessary  size  to  admit  of  the  extrac- 
tion of  the  stone  without  injury  to  the  tissues.  Some  operators  distend  the 
bladder  with  air  instead  of  fluid,  claiming  that  air,  being  more  compress- 
ible than  fluid,  is  less  liable  to  cauae  ruDture  (Briatow).  Brown  commends 
the  use  of  air,  and  advises  tha*  ly  cleansed  through 
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a  njbl>pr  eatlieter,  which  is  tlien  fastened  in  place  and  retained  for  the 
purpose  of  llje  iirtrodm-lioo  of  air.  The  apparatus  employed  in  the  ael  i« 
not  dii^coniHM'terl  at  first,  hut  ii«  left  temporarily  attached,  so  that  on  expos- 
ure of  the  fascia  additional  inflation  will  cause  the  organ  to  approach  i»tiU 
nearer  to  the  surface.  Finally,  the  catheter  is  clamped  to  prevent  the 
escape  of  air,  and  the  pump  or  syringe  is  removed.  Brown  commends  th^ 
bicycle  air  pump  for  the  purpose,  and  states  that  each  in-and-out  action  of 
the  piston  is  ahont  espial  in  efreet  t<»  the  iotroduclion  of  an  ounce  of  water. 
He  likewise  re<nuujnends  that  the  rectal  distention  be  dispem^ed  with  when 
air  is  employed  in  the  bladder.  Either  of  the  agents,  when  discreetly  em- 
ployed*  meets  the  indications,  and  is  not  a  source  of  especial  danger.  In  the 
abtience  of  suitable  force])s  the  stone  may  l>e  removed  from  the  bladder. 
especially  if  it  l>e  shallow,  by  means  of  interlocked  fingers  (Fig.  IGIH). 

The  After'treatmenL — If  the  Ijladder  be  closed  completely,   the  after- 
treatment  relates  to  vigilant  attention  to  fores^tall  infiltration,  rather  tluin  to 

medical  measures.     If  the  bladder  be  not 
closed  entirely,  the  bed   should    be    pn*- 
tected    by    waterproof    sheets    and    with 
sponges;  the  exposed  parts  of  the  bixlv 
thoroughlv   anointed   with    vaseline;    the 
wound  sprinkled  with  iodoform  ;  the  fwl- 
vis  well  stipa rated  from  the  bodclothes  by 
a  large  cradle,  lM>th  for  convenience  andi 
ventilation.      The   urine   should    l>e    al 
sorlH'd    at    the    wound    with    mnnerom 
sponges  and  absorbent  cotton  applied  tc 
the   |>art,  and  changed  perhaps   two  or 
three    times   an    hour.      Of    course,    thif  i 
siphon  drainage,  already  describ«>d  (pag^l 
\:121  el  seq,),  should  l>e  employed,  and.] 
when  ellieient,  will  relieve  the  patient  and  ■ 
the  attendants  of  much  trouble.      How* 
ever,  any  form  of  drainage  is  often  fickle^ 
on  account  of  the  imcertainty  of  action' 
contingt^nt  on  the  manner  of  adjustment 
and  the  co-operation  of  the  patient.    The  wound  and  the  bladder  should  bt* 
tljoroughly  cleansed  when  needed,  and  the  patient  caused  to  sit  op  as  siMin 
as  practicable.    The  wound  in  tlie  bladder  usually  closes  in  from  two  to  four 
w\H*ks.      Bandaging   and   strapjung  interfere   with   drainage  and   do   not 
hasten  rcjiair. 

The  firsuUs. — The  death  rate  is  about  13  per  cent  in  practice  at  large, 
but  is  much  less  in  the  hands  of  those  skilled  in  the  selection  and  employ- 
ment of  the  method. 

The  Choice  of  Operation, — ^The  choice  of  operation  in  the  various  casefl 
of  stone  in  the  bladder  is  not  always  easy  to  determine.  In  a  general  way 
the  determining  reasons  of  choice  are  indicated  already  in  connection  with 
the  respective  operations.  It  seems  pro|)er  to  add  in  this  connection  the 
statistics  of  White,  relating  to  the  influence  of  age  on  the  outcome  of  opem- 
tivc  methods. 


Fio.  1619. — Removal  of  the  stone 
from  shalluw  bladder  by  inter- 
lofked  tinge  re. 
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a.  Merrivr's  dupllrator  for  use  in  the  tiladder.  b.  Collin's  brtiken  catheter  extractor,     c» 

flalnrite's  t'mshf^r,     d.  Ni^Iatorrs  urethral  emsher,     e.  Reliquet's  uretiiml  rmi<her. 
/,  Muthieu's  Iithotrit<'.     t;.  ()!d  pattern  of  iirethnil  lithotritt*  with  ralculus  in  jaws. 

h.  Mathieu'y  cMirv'tMl  iirctl*-  *  ♦   -      r  'hompson's  urpthnil  forcopM.     /.  Short- 

iHWfHJ,  urethral  forreps.  '*'  lor  '"  tieedhng"  st^oiie  in  iirt'thra,    m. 

/rethml  sputulu.     m  Loii,  cikworm  gut  to  lasso  urethnil  culculL 

a.  Silver  probe,     p,  UrpthfAJ  5»*                 A  hc«Jhoii»P*s  staflf  for  perineal  seetioa. 
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Infancy  to  Puhertif. — Perineal  lithotoniy,  602  cases;  suprapubic  lithot- 
oniv%  ii'^7  tasfs;  litljolapav-y,  284  caseg.  with  a  death  rate  of  3.1,  13.1,  and 
1.7  per  eent  respectively, 

Puheriy  to  Middle  Age. — Perineal  lithotomy,  226  cases;  suprapubic 
lithotomy,  15*1  eases;  litholapaxy,  485  ca^es,  with  a  death  rate  of  9.7,  1L3, 

ami    4.5    per    cent    re^pet^ 
tivt^ly. 

Old  Age.  —  Perineal 
lithotomy.  Hit  eam^is ;  supra* 
puhic  lithotomy,  i»l  cjSL^t^: 
litho!a[iaxy,  581  casf8,  irith 
a  res|>L»ctive  death  rale  of 
Jl>,  18,  and  7  per  cent. 

{ 'unn  iiifjh a m ,  ac'ecirdi n>r 
to  his  own  exj>erienee  ( 133 
cases),  regards  !iiiiolapa.\y 
as  suitable  for  all  but  3  pt»r 
cent  of  tlie  eases. 

J  rreji  pee  t  i  \'  e  of  the 
aforegoing  results  it  should 
not  be  overlooked  that  one 
is  likely  to  succeed  bt*st — 
other  things  being"  ix^ual , 
— ^in  the  use  of  tlie  nietlioit 
of  practiee  with  which  he  is 
the  iiicist  frtiniliar 

Foreign  Bodies  in  the 
Urethra, — It  is  rare  indet^I 
I  hat  stones  form  in  tlie 
nrethra.  Usually  they  are 
arrested  there  during  the 
jmssage  of  the  urim*.  The 
prostatic  sinus,  the  mem- 
branous uretlira  just  lx*hind 
the  anterior  layer  of  thi* 
triangular  ligament  (Fig. 
1583,  J),  and  the  navieu- 
hir  fossa,  an*  the  eonimon 
eites  of  lodgment.  Sometimes  they  are  arrested  at  tlie  peno-serotal  jum^ 
tion,  A  marked  narrowing  at  any  part  of  the  urethra  may  arrest  their  pas- 
sage. Complete  and  ujeoiTiplete  obstruction  may  l>e  caused,  depemUng  i»n 
tlie  diameter  of  the  stoiu'  or  that  of  the  eanuL  The  degree  of  U»e  olist ruction 
ifi  indicated  praclieally  by  the  arrest  and  the  freedom  of  the  flow  of  tbo 
urine  through  the  urethra. 

The  Trc(ttmf'Hi.— In  partial  obstruction,  the  sudden  arrest  of  the  flow 
of  urine  and  the  distention  tif  the  urethra  attendant  on  grasping  th<» 
of  tlu'  penis  during  uiieturition  may  eausr  dislodgutent  and  ci^onpe  n^ 
etone.    Distention  of  the  canal  in  front  by  an  oleaginous  injection. 


Fio,  l<i21.— future  of  urethra  after  incision  for  re- 
moval of  stone,  etc.  a.  Forvpps.  b.  Sufntrfic-ial 
perinoiil  fascia.  c.  Accelerator  tiriniv  muscle. 
d.  Vrt}thri\.  e.  Sound  or  rjithcter  for  .support  of 
urethral  walls  during  sewing.  /.  Depth  to  which 
Btitcliea  are  carried,     g.  JScwetl  surface  of  urethra. 
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introduction  and  sudden  removal  of  a  large  blunt  sound  during  urinary 
effort,  may  meet  the  demand.  If  situated  far  in  front,  the  stone  may  be 
worked  out  by  manipulation  with  the  fingers,  aided  by  urinary  pressure. 
If  soft,  it  may  be  crushed  with  the  fingers  and  washed  out  by  the  urine.  If 
located  behind  the  compressor  urethra*,  it  may  be  pushed  back  into  the 
bladder  during  a  urinary  effort  and  crushed  later.  A  urethral  scoop 
may  be  insinuated  behind  it  while  it  is  steadied  with  the  fingers, 
or  a  small  urethral  stone  crusher  may  be  used  in  a  similar  manner,  when  the 
obstruction  may  be  removed  intact  or  crushed  and  removed  (Fig.  1G20). 
It  may  be  caught  and  removed  by  means  of  the  straight  or  curved  alligator 
forct^ps  (Fig.  1620).  Failing  in  these  expedients,  it  can  be  readily  re- 
moved through  a  small  free  incision  into  the  urethra  at  the  site  of  lodg- 
ment. It  is  better  that  the 
stone  be  removed  through  a 
fr(H}  incision  than  to  cause 
laceration  of  the  urethra  in 
the  efforts  of  removal  by 
other  methods  (Figs.  1021 
and  1622).  An  incised 
wound  of  the  urethra  usu- 
ally heals  promptly.  It  may 
be  feasible  to  needle  it,  as  is 
sometimes  practiced  for  gall- 
stone obstruction  (page  9!)1). 
Sharp-pointed  objects,  like 
pins,  needles,  etc.,  can  be  re- 
moved as  indicated  in  the 
illustrations  (Figs.  1623, 
1624,  and  1625). 

Foreign  Bodies  in  the 
Bladder. — An  unlimited  va- 
riety of  foreign  bodies  gain 
access  to  the  bladder  l)e- 
cause  of  violence,  defective 
instruments,  the  mishaps  at- 
tending operative  practice, 
and  those  incident  to  the 
acts  of  sexual  perversion,  etc. 
The  nature,  shape,  and  size 
of  a  foreign  body,  and  the 
recentness  of  the  entrance 
are  all  matters  of  special  sig- 
nificance bearing  on  the 
question  of  promptness  and 
method  of  treatment.  The 
iJ  ^  and  traverse  the  urethra  should  he  taken  away  by 

routes.     Small  and  rrccly  movable  objects  may 
'Fig.  1565  et  csyry.)  or  lithotrite.     Ixmg,  fiex- 


Fio.  1622. — Suture  pf  deep  ti.ssuc  over  line  of  urethral 
sewinfjj.  a.  Superficial  perineal  fawia.  h.  Acceler- 
ator urintp  nuiscle.  r.  Line  of  sewing  of  urethra. 
d.  Sewing  muscular  flaps  over  urt»thral  incision. 
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ilili',  and  suitably  bent  objects  can  be  removed  bv  instruments  designed  fw 
I  be  jnir}Kii*e  (Fig.  I^JvO).  All  objects  are  more  eai?ily  and  t=iafeiy  rt^nidviil 
I'arly  in  the  history  of  tlie  ease,  before  inenistation  or  eystilis  iitteud  their 
jireR^nce,  It  is  proper  to  note  at  this  time  tbat  long  object*  UiiuaJly  lie 
tran8versi'ly  in  the  hlndder,  and  when  the  organ  is  empty  an  object  longer 
thnn  four  inebes  is  I  bus  |jlaeed,  while  one  five  or  more  takes  a  v«»rtical  or 
oblique  ]>ot^ition.  The  employment  of  the  eystoseope,  to  determine  the 
eharaeteristies  of  the  body,  it8  location  and  direetion  ghould  not  Ix^  aver- 
looked.  If  inerui^tatron  have  already  taken  place,  the  «^^ntle  use  of  the 
iithfttrite  may  lie  sufheient  to  dislodge  it,  es;i)Ocially  if  de|)osiied  on  a  flex- 
ible substance. 

Cutbeters  may  Ix*  renjoved  by  withdrawal  in  the  lon»,f  axU  (  Fi^.  1620). 
or  by  doubling,  if  the  caliber  of  tlie  urethra  will  peruut.  Much  patience 
and  ^kiIl  are  needed  to  locate  rind  m  change  the  direction  of  rigid  IxKlie!^  by 
means  of  instruments  having,  or  devoid  of,  special  inechanisni  as  to  seeun* 
their  harmless  delivery.  The  presence  of  cystitis  or  of  kidney  disease 
admonisli  that  care  he  practiced  in  every  manner. 

Lithotomyp  etc*i  ia  the  Female. — Asitle  from  lithotrity  and  litholapajcy, 

a  Aiuw  may  lie  removed  from  the  female 
bladfler  by  ddalation  of  tlie  urethra,  and 
by  vaginal  and  su[irapuhic  lithotomy. 


Fig.  1623.— The  romovHl  i>f  h  pin 
from  the  u  re  thru,  first  step, 
CaUHing  pin  io  puncture  tissues. 


Fig.   1621.— The  rcmcivjU  of  /i  pin   frcim   tho 
urethra,  second  step*     Turning  pin. 


Dilatation  of  the  Urrthra. — Dilatation  of  tlie  urethra  is  applicable  to 
the  removal  nf  sm^dl  stones,  A  stoiu-  an  inch  in  diameter  can  1k»  remov«*d 
thus  without  nmeb  danger  of  Iroublesome  incontinence  of  urine;  when 
larger  than  this,  an*»ther  method  i^honld  be  practiced.  The  dilatation  can 
be  accomplished  by  large  pounds,  graded  uterine  stems,  followed  in  turn 
by  the  iingerti,     Instruntents  specially  designed  for  the  pur|>odt*  an?  uftcn 
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employed.    After  suitable  dilatation  is  secured,  the  stone  is  removed  with 
slender  forceps. 

The  Precautions, — Overdistention  of  the  passage  may  cause  rupture  of 
the  urethral  structure  and  lead  to  incontinence.      If  the  stone  plus  the 
thickness  of  the  forceps  be  too  large,  the 
stone  should  be  crushed  and  the  frag- 
ments removed  as  in  the  male. 

The  vaginal  method  consists  in  con- 
necting the  vagina  with  the  cavity  of 
the  bladder  by  a  longitudinal  incision 
made  in  the  median  line  of  the  vagina, 
the  length  varying  according  to  the 
size  of  the  stone.  The  patient  is  placed 
in  the  knee-chest  posture  on  the  back 
and  a  grooved  staff  is  introduced  into  the 
bladder;  the  position  of  the  groove  is 
ascertained  by  the  finger,  and  the  tissues 
between  the  finger  and  the  groove  are 
divided  by  a  scalpel  or  scissors.  The 
stone  is  grasped  and  removed  by  for- 
ceps; if  too  large,  it  should  be  crushed 
and  removed  piecemeal. 

The  wound  in  the  bladder  should  bo 
closed  at  once  if  practicable;  if  not,  it 
may  be  left  to  heal  spontaneously — 
which  it  often  promptly  does — or  can  be  closed  thereafter  by  an  independ- 
ent operation.  The  tendency  to  the  formation  of  phosphatic  deposits  dur- 
ing the  healing  process  is  controlled  by  frequent  irrigation  with  tepid  water 
only,  or  by  tepid  water  acidulated  with  nitric  or  hydrochloric  acid.  A  solu- 
tion of  the  acetate  of  lead — one  grain  to  the  ounce  of  warm  water — is  highly 
extolled  for  this  purpose. 

Suprapubic  Lithotomy  in  the  Female. — If  the  stone  be  too  large  for 
removal  by  the  vagina  and  too  hard  for  crushing,  the  suprapubic  method  is 
then  advisable.  The  technique  of  this  method  in  the  female  is  similar  to 
that  in  the  male  (page  1416). 


^^^^ 


Fio.  1625. — ^The  removal  of  a  pin  from 
the  urethra,  third  step.  Passing 
head  out  of  meatus. 


CHAPTER    XVIII 
'operations  on  the  scroti  m  and  penis. 


Hydrocele  of  the  Tunica  Vaginalis  Testis,— The  operative  measures  tor 
the  treatment  of  this  affection  are  the  palliative  and  radical  meafiures. 

Tht  Anatomical  f'om /.-<,— ^The  testicle  is  variously  situated  in  relatioD 
to  hjdrocvde,  usually  behind  (Fig.  1626),  sometimes  below   (Fig,   1627  to 

1G30),  and  rarely  indeed  in  front  of  it. 
The  superficial  tissues  of  the  serottim 
may  cover  loo^c^lv  the  fluid  cidloctian  or  , 
Ix-  drawn  smoothly  around  it,  depemliiijp 
on  the  degree  of  the  distention.  The  scro- 
tal vessels  can  commonly  be  seen  coursing 
through  the  tissues  near  to  the  surface* 
Not  infrequently  a  hernial  protrusion 
trespasses  on  the  region.  The  position  of 
the  testicle  and  the  presence  of  hernia 
ought  always  to  be  determined  before  the 
o[3eration  is  begun.  Transmitted  light 
will  indicate  the  relation  of  the  tlnid  to 
the  testicle  and  often  determine  the  pres- 
ence of  intestine.  However,  the  histanr 
of  the  case  and  the  influence  on  ihp  posi- 
tion  of  the  intestine  of  dorsal  decubitus 
are  the  better  determinative  means  of  the 
latter  conditions. 

In  a  hUocular  hydroceh  (Fig.  1631) 
a  constricted  part  of  the  vaginal  piTK^ese 
lying  in  the  inguinal  canal  separates  m 
hydrocele  of  the  tunica  vaginalis  from  a  distended  vaginal  process  above, 
shut  off  from  the  j>eritoneal  cavity.  From  change  in  posture  or  alternating 
pressure  above  and  below  a  variation  in  the  sizes  of  the  respective  enlarge- 
niciii^  can  be  scfm. 

The  PalliatiTe  Treatment— The  palliative  treatment  relates  to  the  evacv 
uation  of  the  fluid  from  time  to  time,  as  recurring  distention  demands,  by 
tapping.  Comfort  rather  than  cure  is  sought  for,  as  this  measure  rarely  in- 
deed cuni'S  the  affection,  unless  acute  inflammatiori  isnpcTvenes.  Strict  asep- 
sis should  be  practiced  in  tapping,  to  obviate  unbidden  inflammatory  sequels 
Tapping. — Tapping  in  a  simple  process,  requiring  n  small  trocar  and 
cannula,  or  an  aspirating  needle,  or  an  instrument  of  a  similar  nature.  Tha 
patient  is  caused  to  sit  upright  on  the  edge  of  a  chair  with  the  limbs  aepa* 


Fig.  1626.— Uaua]  form  of  hydrocde. 
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nitinh  or  to  lie  on  a  luuugc,  iind  tlie  L^nlargrmi'Dt  in  scizi-tl  In  the  left  hand 
and  tlie  tissues  made  tense  over  iU  anterior  surface.  The  tes^tiele  is  care- 
fully loeiiU'd,  and  the  eiuirse  of  the  i^erotal  vej^sels  as  cautiously  avoided. 
The  instrument,  guarded  by  the  end  of  the  finger  to  limit  tlie  extent  of 


Fiti,  1627. —  Hydro-  Fig.  1028.— Hydro-  Fio.    IGlM),  — Fji-  Fi<^   Ki.HO-^IIytlro- 

cel*' of  thtM'fmi  com-  ct:l«   of    the*  nird  cvrttCMi  hydrocek  crle  of  the  tunica 

niun ieat in^  w ith  the  v o m m nni e a t i n g  of  the  co rd .  v jigiii alb  tea tia, 

tunica  Vttginahs  fces-  with    the   porito- 

ti».  neal  cavitv. 


the  ]*uncture  (Fig.  103*^),  Is  quiekly  |dun^etl  ujiward  and  hiiekwiirtl  into 
the  seroiuni  at  alK>!it  the  junction  of  its  middle  and  lower  tliinU.  A»  the 
fluid  escapes,  the  end  of  the  cannula  is  turned  away  froui  the  testicle,  and 
the  tumor  is  compressed  earcfolly  to  exj>el  the  entire  fluid  coilection.  After 
the  fluid  is  removed  and  the  juineture  is  elosed,  the  serotuni  is  sus|M'nded 
and  the  patient  kept  quit^t,  otherwise  inllanimutlon  of  the  sae  nuiy  occur, 
which,  while  it  mav  lead  to  a  radi- 


cal cure,  will  not  be  welcome,  as  it 
causes  much  pain  and  confines  the 
patient  unexpectedly  to  lM.*d. 

Th  f!  Prevft li t  ions, — The  testicle, 
the  e|)ididymisy  or  a  herniated  ^t 
may  he  punctured  by  the  trocar,  un- 
less the  exact  location  of  the  fluid 
has  l>een  determined  by  Irunsmitterl 
light.    A  blunt  trocar,  or  an  ill-iil- 
ting  cannula,  or  a  halting  thrust 
may  push  a  thickened  tunica  vagi- 
nalis  in   front   of  the  instrument, 
The  puncture  of  a  vein  of  scrotal 
tissue  will  cause  extravasation  and 
extensive  eccliymosis  of  ttoji 
structure.     An  infeetr 
cause  extensive    iidlai 
sloughing  of  the  serf 

The   HeHulU.' 
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the  op<?ration  will  probably  be  required  in  four  or  six  months. 
hapg  sooner.     The  redundant  scrotum,  due  to  overdistention,    will 
approximate  the  TiorniHl  dimensions. 

The  Radical  Measures  of  Treatment,— The  radical  measures  of  treat- 
ment are  iujeetton,  incision,  and  excision  of  more  or  less  of  the  parietal 
layer  of  the  sac. 

The  Treatment  by  Injection. — The  treatment  by  injection  usually  begins 
after  tfie  evaeuiition  of  die  sac  by  tapping.  The  fluids  reeonunended  for  the 
puri-Kise  are  tjuitc  numerous,  among  which  the  preparations  of  iodine  and  of 

carbolic  acid   (Levis) 
—especially    the    lat- 
ter —  are     preferreil. 
However,         rectified 
spirit,  port  wine,  mt- 
lutions    of    the    snX- 
phute  and  chloride  of 
zinc,  and  chloride  of 
mercury,  arc  each  ooJ 
casionally    employed- 
The     special     appa- 
ratus required  in  the 
j>erformance    of    tlie 
operation  is  the  rub- 
tier  injection  bag.  in 
addition  to  the  ortli- 
narv      trocar      ( Fig.j 
1633).    After  thorough  aseptic  preparation  of  the  part.^  and  with  the  patienil 
sitting  or  lying,  the  trocar  is  introduced  and  the  fluid  drawn  off  as  in  tap* 
ping.     The  scrotum  is  then  &tnzed  and  held  steadily,  to  prevent  the  escape  i 
of  the  extremity  of  the  trocar  from  the  cavity  of  the  sac,  and  the  medicated | 
fluid  is  thrown  in  by  means  of  the  gum  bag.    If  the  compound  tincture  of 
iodine  be  used,  it  may  be  diluted  with  three  or  four  parts  of  water.     The 
introduction  of  three  or  four  ounces  of  the  mixture  i^  quite  sufficient.     It 
e^hould  be  brought  in  contact  with  the  apposed  surfaces  of  the  sac  by  nianip*. 
ulation  and  retained  for  live  or  ten  minutes,  or  until  the  patient  complains' 
of  pain  or  faintness,  and  then  allowed  to  escape  through  the  cannula.     If 
the  pure  tincture  be  ust»d,  a  drachm  or  two  injwted  in  the  same  manner, 
and  allowed  to  remain,  is  quite  sufficient.     If  the  sac  be  small,  fifteen  or 
twenty  drops  may  be  thrown  into  it  by  a  hypodermic  syringr\  without  the 
previous  removal  of  the  fluid,  and  its  diffusion  secun^d  by  manijmlation. 

A  drachm  or  two  of  a  ten-  to  fifty-per-cent  solution  of  carbolic-acid 
crystals  in  glycerin  may  be  injected  and  allowe^l  to  remain.  From  half  a 
drachm  to  a  drachm  of  pure  carbolic  is  often  injected  into  the  empty 
sac,  or  while  yet  there  remains  a  small  amount  of  the  fluid  undrawn. 
Carbolic  acid  causes  less  pain  and  is  a  more  constant  and  certain  remeily 
than  iotline,  Tliis  plan  of  practice  u  strongly  advocated  by  comjK^tent 
observers,  and  frequently  after  the  injection  the  patient  is  |>ermitted  to  \n* 
out  and  around,    Kcifes  is  a  strong  advocate  of  the  use  of  carbolic  acid  fc 


Fio.  1632. — The  tapping  of  a  hydrocele  of  tuDica  vjigiiuili«, 
showing  ^nzf^T  resting  on  instrument  and  tumor  com* 
pressed  by  bund. 
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this  purpose.  After  aspirating  the  "  last  tlrop  "  of  tin  id  from  the  sae,  ho 
iijlroduees  into  it  from  *'  10  to  100  minims  of  pure  earl^olic  aeid  deliquized 
by  heating';"  aec/ording  to  the  size  of  the  liydroc^de.  Brief  and  gentle 
liuiiiipulation  of  the  testiele  U  then  praetiet'd  tv*  propLTly  diffuse  tlu.'  fluid. 
On  the  following  day  the  patient  is  aHowed  to  he  up  ami  around  if  only 
moderate  pain  and  ifiwelling  are  present.  Otherwise  he  remains  in  bed  with 
the  fieruluni  sujipurted  and  pallialive  means  employed.  Undue  tensicm  is 
relieved  In-  aspiration.  We  ean  sj>eak  with  favor  of  this  method  of  treat- 
ment. The  attendant  pain  is  mueh  less  severe  than  from  many  of  the  otiier 
agents,  in  faet.  it  may  not  hi*  at  all  troublesome. 

Thi'  Fremutiofis. — Inasmuch  as  the  pain  attending  the  injection  of 
Bome  fluids  is  often  severe,  and  as  fainting  may  oeeur,  the  reeuudKuit  pos- 
ture is  advisable*  The  injeetion  of  a  congenital  hydrocele  is  manifestly  a 
dangerous  expedient,  but  the  diagnosis  of  its  presence  will  prevent  acci- 
dent. The  unsuspected  escape  of  the  end  of  the  cannula  from  the  sac,  and 
the  conserpient  introduetiun  of  the  injeetion  into  the  scrotal  tissues,  is  an 
unfortunate  oeeurrenee,  espeeiallv  when  followed  by  extensive  inflammation 
and  sloughing.  If  the  end  of  the  cannula  thus  e.sca^x's,  an  indejK^ndent 
puncture  should  t>e  made  at  once,  a.s  the  previous  o^iening  can  not  \w  easily 
found,  Inj<^ction  for  the  cure  of  a  hydrocele  dejK^ndent  on  nnilignant  dis- 
ease of  the  testicle  is  useless  and  misapplied  treatment,  to  say  the  least. 


Fm,  J  633. — Riibljer  hag  for  injecting. 


Large  hydroceles  and  those  with  thick  walls  are  not  suited  for  cure  by 
injection. 

The  afirf'ttratmrfit  in  these  ea.ses  consists  in  putting  the  patient  to  hed, 
Suspending  llie  scrotum  and  keeping  evaporating  h»|ions  apjjIiiHl  to  it,  and 
giving  anodynes  to  aHay  pain.  The  patient  should  remain  in  W^d  until 
the  acute  symptoms  subside,  after  which  he  is  allowed  to  go  around  with  the 
scrotum  suspended,  A  n^onth  or  so  h  requisite  for  the  restoration  of  the 
parts  to  the  normal  state.  Insignificant  intlammatory  reaction  portends  a 
failure  of  the  attempt  at  cure. 

The  Residfn,—Tht^  use  of  iodine  as  commonly  employed  fails  of  cure  in 
nearly  IS  |ier  cent  of  the  cases.  The  tH-rcentage  of  failure  from  carbolic- 
•*cid  treatment  is  less  (13  per  cent),  and  a  second  injection  rarely  fails  to 
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cure.  By  this  inrthnd  of  |)raetii*u  dii^coinfort  and  confinetnent  are  rtfdurwl 
1«(  a  nnniniunK  Kare  instaoccH  of  extension,  local  intiuirmuiUou^  of  f^lougb- 
ing,  of  earliolie-oeid  poisoning,  and  of  deaths  are  reported  as  dependent  oo 

It  he  carbolie-acid  treatment. 
The  Open  Treatment  of  Hydrocele.— IMm*  open  treatment  is  indiwUed 
in  tfie  presenee  of  hernia,  organie  disease  of  the  parts,  failure  of  rurc 
injection,  and  in  cases  of  douhtful  causation. 
77^6  Tnuiimefd  hij  Incision  (Volkinann). — After  thoroughly  sliaving  an3 
eleansing  the  ]>art^  and  vv nipping  the  [jenis  in  gauze,  the  t^ae  is  laid  ojx^ii 
for  two  inches  at  the  anterior  an<l  hnver  aspect  of  tlie  tnuior,  and  the  bor- 
ders? of  the  tunica  vaginal ij*  are  4?titeht^^l  to 
^>^  A  the  edges  of  the  skin  incision  by  six  or  sevt® 

I  -^^     -  -  ehromiei/ed   catgut    ligature?*    introduet'd   at 

'  either  side   (Fig.   1<!34).     A  large  drainage 

-^j^l^ik  tnhe  is  introdut'ed  into  the  cavity  of  the  tunie, 

""^^81  tlie  wound  dusted  lightly  with  iodoform,  and 

dressed  Willi  iodoform  gauze.  Tho  {latii^nt  is 
krjd  in  Ih'(1  for  ten  or  twelve  days,  and  the 
woinul  kept  clean  hy  repeated  washing  and 
dressing  with  an  aseptic  solution.  The  tube 
is  shortened  from  day  to  day  and  roinovcMl  vn- 
tirely  at  the  end  of  the  first  week.  The  cat- 
gut  sutures  are  removed  during  the  first 
week,  and  l>y  the  end  of  the  third  the  patient 
is  permitted  to  resume  his  usual  mode  of  life 
with  the  scrotum  susj>ended.  The  suspen- 
sory should  he  worn  for  throe  or  four  months 
after  the  ojKTation. 

The  /iVMi^^rA*.v.— This  operation  |HTniit» 
of  the  examinatiou  of  the  testicle  and  determination  if  it  be  disea^. 
Sometimes  an  insignificant  grade  of  inflamnuition  of  the  lestiele  attends 
the  healing  of  the  wcuind.  Insutlieient  drainage  may  be*  followed  by 
extensive  sup|iuration,  and  even  sloughing  of  the  tissues,  especially  ID 
debditated  subjects.  Light  parking  of  the  cavity  with  iodoform  gauze  may 
be  used  in  place  of  the  drainage  tul>e.  Treve.^  ]>raetia^s  a  free  swabbiug 
<mt  of  tfic  cavity  of  the  tunica  vaginalis  with  pure  liquefied  carlndic  acid, 
followeil  bv  free  drainage  and  frequent  irrigation.  Lomjuet  em|doys  a  local 
aniesihetic,  makes  an  incision  two  inches  long  into  the  sac,  pulls  the  testicle 
out  tlinaigh  tlic  opeuing,  allowing  the  serous  and  other  coverings  to  fall 
togellier  l)eliind  the  organ,  wlicre  they  are  held  hy  a  single  catgut  sutun*. 
The  tissues  at  the  inner  edge  of  the  wound  ai*e  then  scparaletl  with  the 
finger*  forming  a  IkhI  into  which  the  testicle  is  rotated  so  as  to  causae*  it  fo 
lie  against  the  scn»tal  septum,  the  cord  covenHl  with  the  tunica,  Tlie  integu- 
ment is  then  sutured,  the  wound  dressed,  and  tlie  patient  kept  quiet  until 
healing  has  taken  phn-e.    This  is  a  simple  and  successful  operation. 

llic  Trent mrtit  hij  Exthilon  of  PftrirUtl  Latjcr  of  Sac  (Von  Bergmann). 
— ^Either  complete  or  partial  excision  of  the  sac  may  be  practiced,  in  com- 
plete excision  prepare  the  j*atient  for  this  operation  llie  same  a&  for  the 


Flo.  1634.— Treatment  of  hydro- 
cele by  incision,  Volkmann^a 
method. 
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preceding  methods.  Make  an  incision  three  inches  long  at  the  anterior 
and  outer  aspect  of  the  hydrocele  into  the  sac;  remove  the  parietal  part  of 
the  sac  from  the  structures  of  the  cord  and  scrotum  down  to  the  testicle,  if 
practicahle,  by  blunt  dissection,  and  cut  it  away  with  scissors.  Introduce 
drainage,  close  the  external  wound  around  it  with  sutures,  and  dress  the 
part  snugly  with  gauze.  The  patient  is  confined  to  bed  usually  for  a  week 
or  ten  days. 

The  Treatment  hy  Partial  Excision. — In  partial  excision  a  portion  of 
the  sac  is  cut  away  for  a  short  distance  at  either  side  of  the  primary  incision. 
As  a  modification  it  allows  a  freer  escape  of  the  discharges,  and  prevents 
the  protrusion  of  the  rigid  tunic,  but  otherwise  it  makes  no  practical  differ- 
ence with  the  outcome.  The  external  incision  in  this  method  is  made  longer 
than  in  the  former,  affording,  therefore,  more  suitable  drainage. 

The  wound,  after  this  operation,  is  treated  in  a  similar  manner  as  in  the 
preceding  method. 

A  still  further  modification  of  the  technique  presents,  in  our  opinion, 
one  of  the  best  operative  procedures  for  the  radical  cure  of  hydrocele.  A 
long  incision  is  made  into  the  tunica  vaginalis,  and  the  condition  of  the 
testis  ascertained.  The  rigid  protruding  borders  of  the  divided  tunic  are 
then  excised  in  the  direction  of  the  long  axis  of  the  external  incision  about 
halfway  back  to  the  testicle,  and  the  borders  of  the  remaining  portions 
stitched  by  fine  catgut  to  the  subcutaneous  scrotal  tissues  corresponding  to 
them.  The  cavity  is  freely  irrigated  with  a  strong  solution  of  bichloride  of 
mercury  or  carbolic  acid,  a  drainage  tube  is  introduced,  the  scrotal  wound 
closed  around  it,  and  the  flaps  quilted  together  back  to  the  line  of  division 
of  the  tunica  vaginalis  by  catgut  sutures,  to  prevent  the  contractions  of  the 
dartos  from  disturbing  the  union  and  to  limiting  the  area  of  the  wound. 
The  whole  is  then  dusted  with  iodoform  and  surrounded  by  antiseptic  gauze. 

The  wound  usually  heals  completely  under  the  primary  dressing  without 
an  unfavorable  manifestation. 

The  General  Remarks. — Only  a  total  obliteration  of  the  sac  affords  a 
positive  assurance  of  complete  and  final  cure.  A  partial  obliteration  pre- 
disposes to  a  return.  Permanent  cures  take  place  without  any  obliteration 
of  the  sac,  as  is  illustrated  by  the  rare  instances  of  cure  that  follow  simple 
tapping.  The  presence  of  limited  hydrocele  at  any  part  of  the  sac  or  cord 
can  be  treated  safely  and  successfully  by  the  preceding  means,  provided  vigi- 
lant diagnostic  discrimination  and  proper  surgical  technique  be  exercised. 

The  Results. — Aseptic  incision,  with  packing  of  the  sac,  or  flushing  or 
swabbing  the  cavity  with  an  irritant,  is  productive  of  better  results  and  with 
no  more  danger  than  is  injection.  The  patients,  however,  recover  more 
slowly  and  are  confined  longer  in  bed. 

The  Choice  of  Operation. — Kadical  cure  by  irritant  injections  should  not 
be  practiced  in  instances  in  which  the  hydrocele  may  be  dependent  on  local 
or  general  disease,  or  be  complicated  with  an  illy  defined  or  congenital  her- 
nia, or  severe  pain  and  extreme  old  age.  The  presence  of  multiple  cysts,  or 
a  huge  one,  and  rcDeaf^  *  "^~»  by  this  method  or  the  fear  of  poisoning 
(carbolic)  "Taerefore,  treatment  by  palliative  tap- 

ping Id  be  employed  in  these  classes  of 
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If  the*  hydrocele  be  eongeoitaK  «n  incisioti  fiitnitar  to  that  for  the 
nicftral  cure  of  hcmin  inav  be  nHjuired  for  cure. 

Castration  {OrihUfciamy), — Castration  i$  ordinarily  a  simple  ojiera- 
tion,  and  praetieally  devoid  of  danger  to  tlie  patient  except  in  special  oases. 

After  the  pubes,  scrotum,  and  perinaeuni  are  shaved  and  thoroughly 
ekan^ed  with  soap  and  antiseptic  solutions  and  the  penis  incased  in  gauze^ 
plftoe  the  patient  on  the  back,  introduce  a  large  sponge  belor  the  te^ticU*^ 
iKtween  the  thighs  to  collect  the  fluids,  and  administer  the  anie^thetic. 

Tht  Offemtian. — Seiie  the  testicle  with  the  left  hand  and  drair  the 
scrotal  ti^ues  equally  and  tightly  over  it;  make  an  incision  from  jost  below 
the  eternal  abdominal  ring  downward  to  the  lower  limit  of  the  serotufn 
Utrottgfa  the  tii^nes  down  to  the  cord  and  tunica  vaginalis,  arresting  htem- 
orrhage  as  it  occurs.  The  testicle  can  now  be  nemoved  along  with  the  uncut 
tunic  and  with  the  cord  by  enucleation  with  the  fingers  or  a  dull  instru- 
ment.    In  doubtful  cases  it  is  better  to  open  the  sac  in  order  to  scruti- 


V9Q*  1635. — The  op^cstkm  of  rautntioo  vith  involvi  ii:>  n*     '  ^crotitl  tiaue.     IVxiiaJ 


nize  the  testicle  and  judge  if  it  he  necessary  after  all  that  it  be  remoTed. 
Although  an  additional  rt&k  nf  infection  is  thus  inctuted«  the  poaeible  gmin 
to  the  patient  and  the  readiness  with  which  it  may  be  enueleatvd,  the  same 
as  before,  wisely  sanctions  the  step.  If  tite  testicle  and  the  lieeeral  lay^r  of 
the  tunic  only  are  to  be  removed,  the  parietal  part  of  the  tunie  b  seinered 
around  the  testicle  as  ckit§rly  to  it  as  poesihle  with  sctaaor^.  In  the  ement  of 
the  remora]  of  the  oirgan,  the  cord  is  isdlated  with  the  fingeT  to  the  upper 
limit  of  the  tadaioii  (Fig,  1635),  drawn  down  aomewliat  oat  of  th 
damp-Hl  only  iQfSrieiitly  tight  to  contitil  hsmmlMige.  and  eat  off  al» 
an  inch  below  the  point  of  seiiure.  The  three  arteries  of  the  eor^ 
166^)  are  each  tied  independently  with  catgut.  The  wm  ako , 
tied.  The  outer  surface  of  the  cord  is  then  9ci»A  at  eitbsj 
{moKure  to  ptenent  its  undue  retraetion  and  to 
drawml  from  the  ring  if  hgiiiOffiiiay  liappai 
Remove  the  damp,  examine  the  stump  for  \ 
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remove  the  forcipressure  and  permit  the  cord  to  retract.  The  borders  of  the 
wound  are  now  brought  together  accurately  and  stitched  with  catgut  or 
silkworm  gut,  leaving  room  below  for  the  introduction  of  drainage  if  needed. 
If  the  need  of  removal  of  the  sac  and  testicle  be  self-evident,  it  can  be  read- 
ily accomplished  without  exploration  by  exposing  above  the  cord  through  a 
free  incision  and  separating  the  tissues  downward  along  the  cord,  pushing 
the  tunic  and  the  testicle  upward  through  the  incision.  This  course  limits 
the  extent  of  the  cutaneous  wound  and  correspondingly  lessens  the  extent 
of  the  sewing,  dangers  of  infection,  etc.  If  the  bottom  of  the  scrotum  be 
buttonholed,  ample  opportunity  for  the  establishment  of  drainage  require- 
ments is  afforded.  The  cord  is  treated  the  same  as  in  the  preceding  instance 
and  the  incision  closed  by  sewing. 

The  Remark's. — If  the  scrotal  integument  be  involved,  an  eliminating 
elliptical  incision  should  be  made  (Fig.  1635).  Kedundant  integument 
should  be  removed  if  much  relaxed  or  of  exceeding  amount.  If  the  disease 
be  non-infective,  the  incision  may  be  made  as  brief  as  possible.  If  a  hernia 
be  present,  a  radical  cure  can  be  performed  at  the  same  time  if  not 
contraindicated.  In  fact,  the  incision  is  varied  to  meet  the  requirements 
of  the  case. 

The  Precautions. — Care  should  be  exercised  to  detect  the  presence  of  a 
hernia  at  the  seat  of  operation,  for  apparent  reasons.  In  malignant  disease 
the  lymph  nodes  directly  associated  with  it  should  be  removed,  whether 
enlarged  or  not.  Cauterization  of  the  end  of  the  vas  deferens  should  be 
practiced  if  it  be  infected  by  disease  extension.  The  incautious  division  of 
an  overstretched  cord  will  cause  the  stump  to  disappear  promptly  out  of 
reach.  Therefore,  division  of  the  cord  during  manual  or  tumor-weight  trac- 
tion should  be  carefully  avoided.  Neuralgia  and  secondary  haemorrhage 
may  follow  the  tying  of  the  cord  en  masse ,  the  former  may  arise  from 
transfixion  of  the  cord.  High  division  of  the  cord  should  be  practiced  in 
the  instance  of  malignant  disease.  In  non-infective  cases  it  may  be  tied 
within  an  inch  or  so  of  the  testicle,  if  feasible.  Retention  of  urine  some- 
times follows  castration,  and  the  liability  of  its  occurrence  should  always 
be  anticipated  and  provided  for.  Care  should  be  exercised  in  uniting  the 
borders  of  the  wound,  or  the  movements  of  the  dartos  will  disarrange  the 
coaptation.  The  writer  practices  the  introduction  through  the  borders  of 
three  or  four  deep  sutures  for  the  purpose  of  better  controlling  these  move- 
ments, after  which  the  more  superficial  sutures  are  applied  and  proper 
adjustment  of  the  cut  borders  secured.  Strong  lotions  should  not  be  used 
in  washing  the  scrotum,  as  they  often  cause  acute  suffering  and  severe 
irritation.  For  cosmetic  purposes,  a  celluloid  body  of  the  size  and  shape 
of  the  remaining  testicle  may  be  introduced  into  the  scrotum,  and  be  borne 
with  comfort  and  satisfaction. 

After-treatment. — The  wound  is  drained,  dressed,  and  attended  there- 
ifter  in  the  manner  characteristic  of  aseptic  treatment.    When  employed, 

Inage  is  removed  at  the  first  dressing ;  the  sutures  at  the  end  of  the  first 

Strapping  may  be  needed  to  complete  the  deep  healing  satisfactorily. 

vlts. — The  danger  to  life  when  done  for  malignant  disease  is 

About  12  per  cent  remain  free  from  return  for  more  than 
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three  years.     Castration   i.s  employed   for  chronic  ppostatic  enlargement 

Orchldopexy, — Oreliitlopexy  relates  to  thf  briii^nng  down  into  the  scto- 
tiiiii  and  nlaiuing  there  of  an  meuni]>lL'tely  descended  testicle.  This  plan  w 
not  attenifited  until  afler  failure  uf  siui])ler  means  and  the  la^tse  of  time 
render  operative  steps  advisable.  The  external  ring  ia  e^xposed  through  a 
free  ineision,  whieh  is  extended  upward  or  downward,  as  eireumstanees 
riM|oire,  to  reach  the  testicle.  The  tL*sticle  is  seized  and  drawn  downwanj, 
whde  the  eremaster  muscle  and  other  unimportant  restraining  tissues  ar^ 
divided  by  careful  dissection.  The  scrotal  structures  arc  then  separated  by 
bhuit  disgeetion  so  as  to  form  a  suitable  nidus  for  the  deposit  of  the  organ* 
after  wliich  it  is  retained  in  posit i«ui  by  wrapping  around  tlie  cord  lietwuen 
the  external  ring  and  the  testicle  the  contiguuns  scrotal  folds  iUid  si^curiu^ 
tlieui  in  place  by  sutui-es.  Tiie  suecessfu!  attainment  of  these  ste|>s  is  not  as 
easy  nor  tinally  as  satisfactory  as  uiight  appear  from  the  description.  1d- 
struiiiental  restraint  is  advised  after  the  operation  to  retain  the  organ  in 
plaee  while  awaiting  the  gain  arising  from  increafiiug  growth.  The  ims;ifi— 
factory  oulcouie  that  has  so  often  followed  these  elTorts  of  restoration  ki- 
prompted  the  selection  by  some  ojjerators  of  other  means  of  treatment, 
I  hi  wham  advises  the  raising  auil  [ilanting  of  the  testicle  so  deeply  Ijeneaih 
the  tissue8  at  tlie  internal  aspect  of  the  inguinal  eaual  that  it  will  be  re- 
m(»vrd  from  harm  and  also  escai)c  the  dangers  attendant  on  scrotal 
imphiulation. 

Dowd,  with  the  view  of  gaining  as  much  as  possible  in  length  of  the 
cord,  shortened  its  course  by  division  of  "  the  transversalis  fascia  from  the 
internal  ring  downward  to  the  pubic  bone."  This  course  obviated  the 
restrain iug  inHueiice  of  tlie  vas  deferens.  The  remaining  restraint  w 
quite  overcome  hy  careful  tlivision  of  the  eremaster  muscle,  supplenienlr^ 
with  gentle  traction  ou  the  cord  and  testicle.  By  these  means  the  organ 
could  bi'  seeured  beli>w  the  putne  iKine  by  stitching  to  the  scrotum.  The 
incision  in  the  faseia  was  snturetK  antl  after  healing  a  truss  was  worn  for 
three  months  to  prevent  retraction.  At  the  end  of  a  year  the  parts  W€*re  in 
their  normal  relatinu, 

Sevan's  Operation, ^Th is  excellent  operation  is  performed  as  follows: 
Make  an  incision  through  the  integument,  fascia,  and  aponeurosis  of  the 
external  obiique  three  inches  in  length  to  the  external  alidominal  ring; 
draw  aside  the  borders  of  the  wound,  exposing  to  view  the  creraajsterie  fascia 
(Fig.  1G3(>);  divide  the  cremasteric  and  transversalis  fascia  (infumlilmtl 
form)  (Fig.  1*137)  parallel  with  the  canal,  exposing  the  peritoneal  sac  as.'^xi 
ated  with  the  testicle  and  continuous  with  the  peritoneal  cavity;  o|x»n  the  &iu\ 
exposing  the  testicle  to  view,  also  perhaps  a  little  omentum  (  Fig.  1638)  ;  cut 
transversely  across  the  peritonaenm  (vaginal  process),  as  indicated  in  Fig. 
\(vTi,  and  carefully  sejiarate  it  from  the  underlying  cord:  ligature  the  peri 
toneal  pnx'ess  (vaginal)  well  u]i  to  the  abdondnal  ring,  as  in  hernia  o|K*m^ 
tion  (Fig.  lt>37);  close  with  a  purse-string  suture  the  peritomeuin  in  con- 
tact with  the  testicle,  thus  forming  a  tunica  vaginalis  for  that  organ;  lifl 
the  testicle  out  of  its  bed  and  piill  gently  on  the  cord  so  as  to  !<»' 
it  as  uiuch  a*  possiMe  and  causing  the  shortened  bands  of  ai 
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Bective  tissue  to  Ix'come  tense;  tear  across  the  tense  bands  with  forceps 
and  strip  from  the  cord  tlie  surrounding  fascia,  leaving  only  the  vessels 
and  vas  deferens;  separate  the  vessels  and  the  vas  from  the  peritonaeum  with 
the  fingers  carried  along  the. course  of  each  into  the  pelvic  cavity  (Fig. 


t- 


Fig.  1636. — Operation  for  orcl»idopexy,  Bevan's  method.    Sac  opened,  testicle  exposed. 

a.  \aginal  process  divided. 

I'i38),  thereby  lengthening  the  cord  so  that  the  testicle  can  be  placed  three 
or  four  inches  Im^Iow  Poupart's  ligament ;  nuike,  hv  means  of  hhint  dissec- 
tion with  thu  fingers,  a  poekft  in  the  scrotum  for  retieiving  the  testicle  (Fig* 
1(>39)  ;  drop  into  this  pocket  the  testicle  and  confine  it  in  place  without 


oration  for  oTThidopex>%  Be  van's  method,   a.  Lir^itu  re  of  vaginal  process 
6.  Purse-string  suture  of  earous  menibrruii*  to  fomi  tunic  for  testicle. 

of  a  pursC'String  suture  passed  around  the  neck  of  the 
lude  tlie  supiTficial  fascia  and  both  pillars  of  the  extcr- 
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mil  ring  ibore  the  ootA  ;  Imng  together  with  sutures  the  conjoined  tendottJ 
and  Ponpart'g  ligunoity  leaving  Ae  eoid  in  the  canal;  ekiee  the  saperfidil] 


Fro.  liSdS.— OpentMNi  of  oitrfajdopesT,  Bermuda  metfaocL    Cord  leagtbfxied,  ^ 

yaawpyated  fawn  pcritongiim  MMaAamn  (dotted  Knes)  goiiig  la  iwpcctJTe  directions. 
a.  Tcstide  freed  mtid  mdy  for  replacemeat. 

wound  as  in  hernia,  and  keep  the  patieDt  quiet  until  repair  is  effected. 

The  Comments, — The  diffeienoes  in  dir&ccion  taten  by  the  spermatic 


Tta,  1639.— Opemtaoo  of  oirhidop^grt  Beiran's  mHhod.  a.  MaldE^  podcet  lor  1 
Bhmt  diaseciion  with  finpsn. 

vescels  and  the  yas  deferens  and  its  artery  should  be  noted  as  bearing  on 
the  ability  of  the  operator  to  effect  the  de^inxl  end.    It  appears  that  the  ra* 
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and  its  artery  do  not  liinder  proper  deposit  of  tho  testicle;  also  that  the 
spermatic  vessels  sometimes  du.  and  then,  if  divided,  the  testicle  may  be 
properly  nourished  by  the  former  vessel  the  same  as  in  radical  cure  of 
hernia. 

The  Remarks, — In  the  division  of  the  restraining  tissnes  of  the  cord, 
injury  to  the  vessels  and  nerves  and  the  vas  deferens  should  be  carefully 
avoided.  In  the  instancies  in  uiiieh  the  undescended  testicle  is  funetionally 
useless,  and  only  sentiment  urges  urchidopexy,  the  removal  of  the  misplaced 
organ  and  the  introduction  of  a  false  one  into  the  scrotum  may  satisfy  the 


¥ni.   1*340. — Henrj'-s  phiniosid  forceps. 


Fig,  1641.^Fiahef'a  phimosis  forceps. 


Sensibility  of  the  patient,  and  ndieve  him,  at  tlie  same  time,  of  the  annoy- 
ances and  dangers  from  the  imprisoned  organ. 

Circumcision.  —  Circumcision  is  practiced  when  phimosis  or  an  uncom- 
plicated  redundancy  of  the  foreskin  exists,  to  relieve  the  patient'^  pain  and 
annoyance  from  thi\<e  conditions.  The  patient  is  placed  on  the  back,  and 
general  or  local  antesthesia  administered.  The  object  of  the  operation  is  not 
to  remove  the  foreskin  so  as  to 
leave  the  entire  glans  penis  ex- 
posed after  recovery,  but  to  al- 
low surticient  integutnent  to  re- 
main to  afford  the  protection 
characteristic  of  the  normal 
prepuce.  The  situation  of  the 
base  and  apex  of  the  glans 
shoulil  be  determined,  and  with 
a  pen  or  pencil  an  ohHqut^  line 
is  flniwn  corresponding  to  the 
direction  of  I  hi'  base  of  the 
glans,  about  midway  l)etween 
it  and  the  apex,  upon  the  in- 
tegument. The  fcireskin  is 
then   drawn   downwjinl,    plticed 

between  the  blades  nf  the  clanift  (Figs.  1640  and  HU1)»  with  the  line 
just  made  corresponding  to  the  lower  border  of  the  blades,  care  being 
taken  not  to  inchule  the  glans  in  the  grasp  (Fig.  1042).  The  clamp  is 
tightened,  and  the  distal  portion  severed   by  a   scalpel  or   scissors   (Fig. 


Fio.  1642. — Clamping  the  foreakiri,    Glans  penis 
followed  bv  dotted  line. 
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1643).  The  clamp  is  then  removed  (Fig.  ir>44),  when  the  integument 
retracts  to  or  a  little  behind  its  previous  location  (a).  The  mucous  mem- 
brane, which  still  covers  the  glans,  k  slit  up  on  a  grooved  director,  uloug 
the  dorsum  to  the  corona  (b)y  and  trimmed  symmetrically  on  side,  nat 
even  with  the  integuuient  (f).  but  near  enough  to  it  so  that  when  it  i^ 
tiinied  over  and  its  free  borders  are  stitched  to  the  skin,  a  vermilion 


Fuj.  1643. — ^Taylor's  phimosis  scissors. 


border  {d)^  at  least  a  third  of  an  inch  wide,  is  formed.  Before  the  sew- 
ing is  done,  tlie  nmeous  niembnine  should  be  strippe<I  off  the  glans  to  a 
point  behind  the  corona,  all  smegma  removed,  iind  tlie  part  eloansed,  after 
which  tiie  mucous  sleeve  h  returned  to  y^lace,  and  its  border  joined  to 
that  of  tiie  tntcgument. by  an  interrupted  or  continuous  tine  catgut  suture. 
If  the  mucous  membrane  grasp  the  glans  too  tightly,  thus  predispoging  to 
the  oecurrenct^  of  paraphimosis,  it  must  Ixf  elit  on  the  don*a!  surface  up  ta 
its  point  of  rejection,  after  whleh  tliti  borders  are  joined  as  before  described. 
The  final  division  of  tlie  mcnd}rsine  at  the  dorfium  will  i)erniit  the  prepuce 
to  acconunodate  itself  to  the  varying  dimensions  of  the  jK'nis  that  ocn^ur  not 
infrequently  during  the  process  of  healing* 

Keyes's  Method.^Keyes's  method  is  an  admirable  one  (Fig.  1G4o),  and 
is  intended  to  meet  the  same  reparative  indications  as  the  prc^t^ding.  In 
this  tlie  mucous  membrane  is  not  slit  up,  but  Ijotli  it  and  the  integDment 
are  shaped  to  correspond  to  the  outlines  a,  6,  c,  and  d,  <?,  /,  respectively. 


Flu.  1641* — Thr»  sU'ps  of  circumcision, 
of  niyc'oyj^  ni<^riii»ranc  on  dorsum, 
mucous  cufT  to  integ^uniont. 


rt.  The  retraction  of  integument.     6.  Slitiitig 
c.  Turning  back  mucous  cuff.     tL  Stitehing 


after  which  the  former  tlap  is  reflected  backward  and  joined  to  the  Integti- 
ment,  so  that  b  shall  corres|x>nd  to  t%  a  to  d,  and  c  to  f.  This  plan  does 
not,  however,  insure  the  same  freedom  fron)  constriction  as  does  the  long 
dorsal  slit  just  described.  If  the  phimosis  be  not  attended  by  an  elongation 
of  the  foreskin,  a  cure  may  be  effected  by  slitting  up  the  dorsal  surface  on 
a  director  to  the  base  of  the  glan^  (Fig.  ir,40).  The  €*arlike  projections  on 
either  side  are  then  trimmed  off  (Fig,  US4T),  and  the  mucous  and  cutaneous 
borders  stitched  to  each  other  with  catgut.    Roser's  triangular- flap  method 
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is  easily  performed  and  of  serviceable  outcome.  A  dorsal  division  of  the 
prupuce  is  made  with  scissors  or  a  director  and  pointed  scalpel.  After  the 
division  the  outer  layer  of  the  prepuce  retracts  more  than  the  inner  {Fig. 
1648).  The  inner  layer  is  then  dhided  at  either  side  obliquely  outward  to 
the  border  of  tiie  glans,  and  the  small  Iriiing^ulcir  dap  thus 
formed  abovt*  is  turned  over  into  iha  angle  formed  by 
division  of  the  outer  layer  and  sutured  in  place.  After 
suitable  trimming  of  the  earlike  angles  of   the  outer 


1^ 


Fig.  1645.— Keyca's 
niodificatioD. 


^-i^:m 


Fig.  1646.— I>c>riyil 
slit. 


Ftt3.  1647. — Triiimijng  forc>skin. 


layer,  the  corresponding  borders  of  the  two  layers  are  sutured  together. 
CiiUernrr,  after  thorough  cleansing  of  the  subpreputial  space,  accomplished 
well  the  purpose  in  this  condition  by  subcutaneously  dividing  the  mucous 
membrane  in  three  or  four  places  by  means  of  blunt-pointed  scissors,  the 
bhmt  point  resting  upon  the  glan.s,  while  the  sharp  one  was  passed  l>etween 
the  nuuidirane  and  the  integunu^nt.  If  the  prepuce  be  short,  and  the  case 
not  an  aggravated  one,  the  mufons  Hninfj  fnay  he 
stretched,  and  even  torn  asunder,  by  introducing 
the  blades  of  dressing  forceps  l>clween  the  glans  and 
foreskin  and  expanding  them,  after  which  the  fore- 
skin is  drawn  backward  and  retained  until  healing 
is  completed. 

71i€  Preatudons. — If  too  much  tissue  he  left  at 
the  frenuni,  a  dislignreraent  follows  of  annoying 
duration.  If  forcible  traction  1k'  made  on  the  fore- 
skin before  its  severance,  the  integumentary  portion 
will  be  made  much  too  short.  If  the  foreskin  be 
adherent  to  the  glans,  and  the  preputial  orifice  be  Fio.  1648,— Hosor'aopei^ 
small,  the  grooved  director  may  be  carried  into  the  tioti  for  phimo«ia. 
urethra  and  the  glans  divided.  If  cnmmendable 
cleanliness  be  not  exercised  in  this  operation  and 
maintained  in  the  treatment,  troublesome  cellulitis 
may  follow.  Tht*  doctrinal  method  of  practice  is 
sometimes  followed  by  this  complication. 

The  Remarks, — Fine  catgut,  continuous  or  interrupted  sutures,  should 
be  employed  in  sewing,  and  the  stit-  "•  hi*  placed  as  near  to  the  bor- 

ders as  possible,  so  that  they  wil  ithout  pain  or  disligure- 


Inner  layer  of  the  pre- 
puce, b.  Cut  edge  of 
the  outer  layer.  c. 
Triangular  flap  formed 
from  the  inner  layer 
by  two  oblique  incisionB. 
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ment,  thus  forestalling  tlie  annoyance  of  removal.  Horsehair  is  sometimes 
used  in  sewing  the  Ijorders  together.  Only  trifling  haemorrhage  oceui^ 
in  adults;  in  infants  searcely  any.  Sometimes  in  infants  the  tissues  an; 
permitted  to  heal  without  suturing;  and  often,  too,  in  infants  the  dorsal 
slit  completes  the  operation. 

lite  Afier-irmtmenL — ^The  after-treatment  in  all  the  methods  of  opera- 
tion is  directed  to  modifying  the  intlanimation*  j)reventing  the  occurrence 
of  erection  of  the  penis,  and  keej>ing  the  parts  clean. 

The  wound  is  dressed  at  first  by  surrounding  it  with  a  narrow  piece  of 
dry  a&eptie  iodoformized  gauxe  draw^n  closely  in  place  and  carried  upward 
so  as  to  cover  the  entire  organ.  After  a  day  or  so  this  dressing  can  be 
soaked  olf  by  phiciug  the  patient  in  a  warm  tub  hath  or  by  gentle  irrigation 
with  warm  sterilisied  water,  follow^ed  by  the  same  treatment  as  often  as 
cleanliness  and  comfort  reiiuire.  The  penis  should  he  supported  by  a  textile 
fabric  ring  within  which  it  rests,  and  the  clothes  should  not  be  permitted  to 
come  in  contact  with  the  sensitive  glans.  A  capacious  cradle  interposed 
for  this  purpose  meets  the  indication  and  at  the  same  time  atlords  good 
ventihitiom  All  constriction  of  the  organ  should  lye  prevented*  to  obviate 
the  cedema  of  the  parts  which  will  surely  follow.  In  the  adult  a  cold- water 
ryhk/r  coil  carried  around  the  penis  may  prevent  erection  and  the  pain  and 
tearing  of  the  tissues  iueidtiit  to  this  happeiiitjg.  The  application  of  oleagi- 
nous substances  should  he  lim- 
ited to  the  glans  and  borders  of 
I  he  dressing  exposed  to  wetting 
with  nrine.  The  application  of 
collodion  to  the  borders  of  the 
wound  is  objectionable  on  ac- 
count of  the  contraction  attend- 
ing fixation.  If  stitch  irritation 
does  not  take  place,  the  stitches 
until  released  by 
Troublesome  erec- 
be  palliated,  if  not 
jtreventcd,  by  the  use  of  cold, 
Fio,  1649.  FiG.1650.^ResoItsof     ^^0^;M>pl*^'«tions. 

Paraphimosis.  the  constriction.  ^^  ^*iit^  <^^^  we  now  recall. 

local  and  general  medication 
combined  were  not  sufficient  to  control  or  hardly  mitigate  the  tendency  to 
erections;  however,  the  complication  wjis  etiectually  met  by  eraploving  a 
nurse  to  watch  the  organ  while  the  patient  slept,  with  instructions  to 
awaken  hhn  on  the  appearance  of  the  first  in<licQtion  of  an  erec^tion. 

The  BesiiUs,—T\m  danger  to  life  or  to  the  integrity  of  the  organ  h 
scarcely  entitled  to  the  dignity  of  mention  if  aseptic  mea.'^ures  l>e  praeticvd 
throughout.  If  healing  by  granubition  lakes  place,  or  the  operative 
nique  he  faulty,  the  preputial  opening  may  become  too  small  and  be 
and  unyielding. 

Paraphimosis    (Fig,   1(]4J)).— In  paraphimosis  the  foreskin  h 
lodged  behind  the  corona  glandis,  so  as  to  cause  great  congestioB 


^ji/|    may   remain 
'•'^'^   absorption, 
*a/    tiojis   mav   b( 
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and  sloughing  of  the  parts  if  not  relieved  ,(Fig,  1650),  and  the  condition 
may  even  terminate  in  gangrene  and  ploughing.  The  reduciion  of  the  fore- 
skin maj  be  aec*ompliii!ied  in  the  following  manner: 

Oil  the  parts  well,  and  administer  an  anivsthetic  if  necessary ;  grasp  the 

penis  behind  the  constfiction  with  the 
thimib  and  lingers  of  the  left  hand,  and 
the  glans  with  the  tips  of  the  thumb  and 
fingers  of  the  right;  press  the  glans 
with  the  latter  gradually  ta  reduce  the 
ewelling,    then    draw    the    constriction 


Flo.  1661. — ParaphimoBis.    First 
method  of  reduction. 


Fig,  1652. — Slitting  up  the  eonstrietion  on  a 
grooved  director. 


forward  with  the  left»  while  the  glans  is  gradually  foreed  through  it  with 
the  thumb  and  lingers  of  the  right  (Fig.  1<jp>1).  If  the  constriction  Ix* 
not  great,  and  the  oedema  and  congestion  be  moderate,  this  manipulation 


1  ri5:i,^  Pa  rn  ti  h  i  m  osia.     Second 
metJiod  (n  reduction. 


Fig.  1654. — Paraphimosis.     Third   mrthotJ 
of  reduction. 


e  reduction.    In  all  cases  where  much  ledema  exiets,  acu- 
i>erformed,  and  the  fluids  squeezed  through  the  open- 
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ingij  before  reduction  is  atteraplcd.  When  the  part  is  corrugated  aDcl  much 
swollen  by  long-standing  severe  constrictions,  followed  by  intlammation  and 
plastic  tedenia,  and  pcrheps  by  incipient  gangrene^  it  will  lie  uecessary  to 
sever  the  constriction  freely  on  the  dorsal  surfac^^  by  a  sharp'|}ointed,  curved 
bistonry  (Fig.  1652).  Other  methods  of  grasping  the  penis  are  recom- 
mended to  effect  the  reduction  of  the  foreskin  (Figs.  1653  and  1654). 

The  Comments. — The  eniployment  of  specially  devised  instrument.^  Jo 
compress  the  distended  glans  is  a  refinement  of  needless  birth.     The  elimi- 


> 

A  B 

Fig.  10n5. — C^ross  section  of  the  p<;nis.  A^  in  flaccid,  B,  in  erect  condition.  /,  f.  Dorsal 
vein  and  arter>'.  *y.  Cnr|>«im  caveniosji,  4.  Timiea  iilhuginea.  6.  IntegumenL 
tj.  Tunica  idbuginca  of  corpus  spoiigiosum.     7.  Ereetile  tissue.     S.  Urethra. 

nation  of  cedenia  by  acupunelurc  followed  by  elevation  of  the  organ  and  by 
hot,  soothing  applications,  will  very  often  ]>repare  the  w^ay  to  prompt  reduc- 
tion. However,  if  irnfjendiiig  sloughing  be  noticeable,  free  and  prompt 
division  of  the  constriction,  followed  by  the  palliative  measures,  will  secure 
the  |ironj|itest  and  most  satisfactory  results. 

Afier-ireatmeni. — Following  reduction,  thoroughly  cleanse  and  disinfect 
the  parts;  place  the  patient  in  lx*d»  with  the  penis  elevated  and  supported, 
and  rlress  with  soothing  antit^*^|>tie  lotions. 

AmputatioE  of  the  Pdnis. — Amputation  of  the  penis  is  commonly  prac* 
tieed  for  the  purpose  of  removal  of  malignant  disease. 

The  Anatomical  Poinis. — The  organ  is  abvindantly  supplied  with  blood- 
vessels and  lymphalics,  and  well  suited,  tlierefore,  to  malignant  spread  from 
the  anatomical  standpoint.  The  arrangement  and  relations  to  each  other  of 
tlie  important  vessels  and  structures  is  better  shown  by  the  illustnilioa 
(Fig.  1(J55)  than  words  can  depict. 

Prepare  the  sound  porticm  of  the  penis,  the  pubes,  and  scrotum  for  oper- 
ation by  aseptic  measures;  cleanse  and  surround  the  diseased  portion  with 
antiseptic  gauze;  empty  the  bladder,  place  the  patient  on  the  back  and 
administer  an  anaesthetic. 

The  Operation, — Introduce  a  sound  into  the  urethra  and  give  it  m 
charge  of  an  assistant;  pass  the  rubber  hand  firndy  twice  around  the  has**  of 
the  penis  and  clamp  or  tie  the  ends,  to  control  the  circulation  (Fig.  I(i58) ; 
hold  the  penis  lightly  and  conveniently  with  the  hand;  divide  the  integu- 
ment w*ith  a  circular  cut  around  the  penis  with  a  scalpel ;  divide  the  corpora 
cavernosa  vertically  down  to  the  corpus  spongiosum;  isolate  the  eoq>U3 
spongiosum  forward  for  an  inch;  remove  the  sound  and  cut  off  the  spongy 
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body  at  the  anterior  limit  of  exposure;  tie  the  open  mouths  of  the  vessels 
and  remove  the  rubber  constriction ;  arrest  further  bleeding  and  slit  up  the 
urethra  for  three  fourths  of  an  inch  at  the  lower  surface  and  turn  up  the 
resulting  flap ;  snip  off  the  angles  at  the  upper  border  and  join  the  margins 
of  the  urethral  flap  to  the  integumentary  with  fine  interrupted  catgut 
sutures,  being  especially  careful  to  get  good  juxtaposition  below  to  prevent 
urinary  infiltration ;  draw  the  integument  backward  so  as  to  bring  the  flaps 
in  firm  contact  with  the  divided  ends  of  the  corpora  cavernosa,  putting  a 
catgut  suture  deeply  through  at  either  side  to  hold  them  in  place ;  introduce 
a  sof t-rub])er  catheter  into  the  bladder,  clamp  the  end  and  fasten  it  there ; 
surround  the  stump  of  the  penis  with  aseptic  gauze  held  firmly  in  place 
with  the  catheter  protruding  through  it,  and  fastened  in  position ;  support 
the  scrotum  and  the  dressing  with  an  apron  or  T-bandage;  attach  to  the 
catheter  a  small  rubber  tube,  causing  it  to  pass  beneath  the  surface  of  an 
antiseptic  fluid  contained  in  a  vessel  placed  (Fig.  1494)  beneath  the  bed. 
The  dressing  is  changed  when  soiled  and  a  fresh  dressing  applied.  The 
cases  thus  far  treated  in  this  manner  by  the  writer  have  healed  promptly  by 
first  intention,  and  the  dressing  has  been  dispensed  with  in  a  week's  time. 
Treves  advises  that  the  urethra  be  slit  along  the  dorsum,  turned  down,  and 
the  lower  end  stitched  to  the  integument  below,  which  is  made  longer  for 
this  purpose.  The  sides  of  the  fiap  are  sutured  to  the  corpora  cavernosa. 
The  mode  of  dressing  is  substantially  the  same,  and  in  both  instances  the 
skin  turns  inward  and  forms  a  puckered  prepuce  at  the  end  of  the  stump. 

The  Flap  Method  of  Amputation. — An  excellent  stump  and  rapid  heal- 
ing follow  this  method.  After  the  proper  control  of  the  vessels,  extend  the 
penis  gently  and  enter  a  narrow-bladed  knife  at  a  point  well  removed  from 


Fio.  1656. — Amputation  of  penis.     Long       Fig.  1657. — Amputation  of  penis.     Flaps 
superior  ovalHshaped  flap.     Short  in-  united  and  urethral  opening  fixed, 

ferior  flap. 

the  disease,  between  the  corpus  spongiosum  and  the  corpora  cavernosa,  and 
cut  forward  and  downward  through  the  tissues,  making  a  flap  about  three 
fourths  of  an  inch  in  length,  from  which  the  urethra  is  then  dissected. 
Make  a  long  oval-shaped  flap  from  the  dorsum  and  sides  of  the  penis  of 
much  greater  length  than  that  of  the  flrst ;  reflect  the  flap  back  and  divide 
the  corpora  cavernosa  vertically  downward  to  the  point  of  transfixion  (Fig. 
1G56);  remove  the  ru])])er  constriction;  secure  the  '  '  ooints;  punc- 

ture the  upper  fiap  at  the  middle;  carry  the  urei  he  opening 
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and  sew  its  extremity  to  the  edge  of  the  slit  and  the  borders  of  the  flaps  ta 
each  other  with  eatgut  (Fig.  Ifj57).  Introduce  the  catheter  and  drees  and 
treat  a;?  in  the  preceding  nietlKKL 

Hilton  modified  the  operation  bv  dividing  the  spong}"  body  about  a 
fourth  of  an  inch  in  front  of  the  cavernous  portion,  splitting  it  longitud- 
inallv,  and  uniting  the  lateral  flaps  thus  formed  to  the  integument. 

Humphreif  turns  hack  from  the  integument  of  the  penis  a  circular  flap 
about  half  an  inch  in  k-ngth,  divides  the  corpora  cavernosa  on  a  level  with 
the  atlaehnient  of  the  flap,  and  cute  the  spongy  body  at  least  half  an  inch 
longer  than  the  cavernous  bodies,  and  attaches  the  integument  to  its 
extremity. 

An  old  method  of  practice^  now  rarely  employed,  consists  in  transverse 
division  of  the  organ  (Fig.  11158,  a),  followed  hv  suture  of  the  borders  of  the 
divided  end  of  the  urethra  {!>)  to  those  of  the  severed  integument  (c),  A 
catheter  is  introduced  into  the  urethra,  and  tiie  raw  surfaces  are  carefully 
apposed  to  each  other  by  means  of  suitable  dressings, 

Thiersch  amputated  the  penis  at  the  pubes,  split  the  scrotum,  divided 
longitudinally  the  corpus  spongiosum  the  distance  of  an  inch,  and  brought 
the  free  end  of  the  urethra  out  of  a  wound  made  in  the  perinaeum  an  inch 


Fig.  1658, — Amputatiofi  of  penis  by  tranavenae  division,  a.  Act  of  amputAlini?  organ 
conatrict4:^  with  nibbor  inh(^,  th  End  of  stump,  showiog  veaseb*  ureUim^  a&d 
cavernous  bodies,     c.  Integument  united  to  urt*ttra. 


and  a  half  in  front  of  the  anus,  to  the  borders  of  which  the  extremity  of  the 
urethra  was  stitched. 

Darts-Colhj  amputated  the  penis  at  the  scrotum;  then,  through  an  inci- 
sion made  into  the  posterior  scrotal  rhaphe  doi^Ti  upon  the  nrethra,  he  igo- 
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Fig.  Ifj'ill. — Amputation  of  penis  dose  to 
scrotum.  Thi*  U±livr  i^plit  juid  divided  bor- 
ders sewed  together*  indosing  testicles. 


lated  the  corpus  epongiosiun,  brought  the  divided  extremity  out  through  the 
opening,  and  stitched  its  borders  to  thos^e  of  the  incision. 

27te  Precauiions. — If  the  amputation  is  to  be  made  close  to  the  sym- 
physis, retraction  of  the  stump  and  intiltration  of  the  scrotum  with  urine 
.  must  Im)  guarded  against.  If  a  stout  ligature  be  passed  through  the  fibrous 
sheath  of  the  penis,  a  httle  above  the  point  of  proposed  section,  the  stump 
can  h?  eontrolled  and  the  first  accident,  and  possibly  the  second,  will  be 
obviated  by  this  means.  At  all  events,  the  infiltration  can  be  prevented  by 
dividing  partly  or  entirely  through 
the  scrotum  and  the  floor  of  the 
urethra,  in  the  line  of  the  urinary 
canal,  and  uniting  the  borders  of  the 
integument  to  those  of  the  urethra 
BO  as  k>  form  two  scrotums  (Fig. 
I(i5i0i  with  the  urinary  opening 
betAveen  them.  A  disarrangement 
of  the  drainage  or  withdrawal  of 
the  catheter  by  traction  on  the  tubr 
often  leads  to  prompt  saturation  of 
the  dressings.  If  the  patient  he  in- 
tractable in  this  respect,  the  cathe- 
ter is  employed  every  four  or  five 
hours,  and  it  may  l>e  withdrawn  en- 
tirely or  only  partially  after  each 
introduction,  as  may  1m?  det^med  es- 
sential If  complete  withdrawal  be  practiced,  a  long  silkworm-gut  suture 
should  be  stitched  at  the  outset  to  the  lloor  of  the  urethra  as  a  guide  to  the 
opening.  Infiltration  of  urine  between  the  flaps  should  be  studiously  avoided. 
If  the  line  of  Junction  be  smeared  with  iodoforniized  vaseline  with  each 
dressing,  the  liability  to  this  complication  is  considerably  lessened.  The 
lymphatic  nodes  in  the  line  of  (he  lymph  flow  of  tlie  penis,  whether  enlarged 
or  not,  should  be  sought  for  and  removed  at  once  in  malignant  disease.  In 
every  ease  careful  stated  perio^lieal  surveillance  should  be  exercised  after 
operation,  in  order  to  detect  and  eliminate  the  earliest  manifestations  of 
lymphatic  involvement  or  disease  recurrence.  It  is  wise,  too,  to  subject  the 
lymph  nodes  to  microscopical  examination,  to  determine  in  them  the  pres- 
ence of  malignant  processes. 

The  Remarks, — The  scrotum  and  the  wound  should  be  kept  clean,  and 
the  former  frequently  anointed  with  vaseline  to  prevent  irritation.  If 
repair  by  granuhition  takes  place,  a  structural  narrowing  of  the  opening 
may   follow.     Transfixion   sidcwise  of   the  corpora  cavernosa  with  a  long 

t needle,  and  application  of  the  constricting  agent  behind  it,  is  advisable  if  a 
sliort  stump  is  to  be  formed,  as  then  the  latter  is  better  controlled  and  pre- 
vented from  retracting  into  the  soft  parts.  Do  not  amputate  within  three 
fourths  of  an  inch  of  the  disease,  if  avoidable. 
Extirpation  of  the  Penis, — Exfirp;itioji  of  the  iK^nis  is  practiced  only 
when  the  disease  is  exten-'^*^  ?vnd  no  complicaf  *'"»^  ^re  present  that  forbid 
the  operative  technique. 
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I'he   Operaiion    (Gould). — Cleanse   tlie    parts   thoroughly;   place   the 
patient  in  the  lithotonij  position;  inci&e  through  the  scrotum  in  the  median 


Fio.  1660. — Operation  of  extirpation  of  the  penis.  Gould*s  method.  Scrottim  divided 
ill  median  line  ;  urethra  severed  beneath  areh  of  pubis.  Crura  exposed  for  remove] 
with  knife  or  period teotorne. 

line  the  entire  length  of  the  rhaphe;  separate  the  scrotum  into  halves  (Fig. 
1659)  down  to  the  corpus  spongiosum  with  the  finger  and  handle  of  the 
scalpel ;  introduce  into  the  urethra,  down  to  thr'  triangular  ligament,  a  fulJ- 
gized  sound  or  catheter;  insert  a  long,  thin-bladed  knife  transversely  lietween 
the  isolated  corpus  spongiosum  and  the  corpora  cavernosa;  withdraw  the 

instrument  from  the  urethra;  sever 
the  urethra  (Fig.  16(30)  at  the  pubes 
and  detach  it  backward  to  the  tri- 
angular ligament;  make  an  incision 
around  the  root  of  the  penis  continu- 
ous with  the  one  in  the  median  line; 
divide  the  suspensorv^  ligament  and 
separate  the  penis,  except  at  the  at- 
tachment  of  the  crura,  with  a  scalpel, 
disconnect  each  crus  from  the  pubic 
arch  with  n  periosteal  elevator;  liga- 
ture the  bleeding  vessels:  slit  up  the 
corpus  spongiosum  for  about  half  an 
inch;  raise  the  edges  of  the  divided 
urethra  and  stitch  them  to  the  back 
part  of  the  scrotal  incision  (Fig, 
1661);  close  the  remainder  of  the 
scrotal  incision  with  sutures,  and  es- 
tablish through-and-through  drain- 
Fig,  16fVL-^jpenition  of  extirpation  of  age  if  required  in  the  deep  part  of 
peniii;  opim  end  of  proxinia!  pfirt  of  H^p  wound.  A  catheter  is  not  nscd. 
"I^S  lrtKr'of"\.::"";;..'Z  TIu.  ;vou„d  i.  .\e^^\  an.l  dres.^  in 
abovR  and  below.  (he  usual  manner. 
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The  Bemarks, — Extensive  glandular  involvement  and  enfeebled  repara- 
tive power  coiitraindirfite  the  operation, 

Gouley*8  Method. — lo  Uouluy's  method  make  a  curvilinear  incision  at 
either  side  of  the  root  of  the  penis,  be^niming  in  tlie  median  line,  about 
an  inch  and  a  half  above  the  level  of  the  pubes  and  ending  a  little  below 
the  peno-serotal  junction.    The  euvernous  bodies  are  exposed  and  transfixed 


Fio.  1662. — ^The  ve«8i"ls  of  d  ft  testis  and 
cord  (oiit4?r  surfacfO.  a,  a.  8pernuitic 
artery,  h,  Ant<*rior  sp€»niiatir  v«'ins 
swrnjunding  arterv".  c,  I,  i.  Heiu],  body, 
and  tail  of  epididvmis,  d.  Anterior  ex- 
tremity of  (with  hydatid  t»f  Morgagni)» 
e,  §,  ftntero-mfcrior  surface  of,  /,  oyt- 
er  surface  of,  A.%  post'Pro-superior  sni^ 
face  of,  and  h,  po«l**ro-inferior  cxtrem- 
ity  of  t-csticle.  /,  /,  j\  Vas  deferens  and 
iti  fji.rtery.  m.  Posterior  sjii^mmtic 
veins. 


Fio.  1563.— The  vessels  of  left  testis  and 
cord  (inner  surface) .  a,  a.  Vas  deferens 
and  its  arterj' ,  b.  Pom  tenor  spermatic 
veins,  c,  h.  Tail  and  hea<l  of  epididy- 
mis, g.  Anterior  extremity  of  lestis 
and  hydatid  of  Morgagni.  /.  Inner, 
f,  antero-inferior,  d,  postero-inferior 
surfaces  of  testis,  i,  i\  Spennatic  ai^ 
terj'.  /.  Anterior  spermatic  veins  sur- 
rounding arter>% 


with  a  large  knitting  needle  or  with  a  suitable  i^ubstitute;  the  urethra  is 
transsfixed  by  a  smaller  iniilrunu'nt  of  like  nature  on  the  same  plane,  and  the 
penis  is  amputated  an  eighth  of  an  inch  in  front  of  them.  After  all  the 
bleeding  points  are  secured,  a  groovi'd  staff  is  introduci^d  through  the  urethra 
into  the  bladiler.    A  sharp-pointed  t^ealpel  is  then  carried  through  the  peri 
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Fio.  1664.— Tmnsveree 
SCI" t ion  tif  €ord  at 
Jeft  ahdorninal  riiiK. 
*i.  Cre master  iTiU8t*]e, 
6.  CremniHterie  vva- 
sels.  c.  Sp^niiatic  ar- 
terj\  d,  e.  Vessels  of 
the  vas  deferens.  /, 
Vaa  deferens,  g.  Pam- 
pinifonri  plexus,  i.  e., 
spermatic  veins. 


Ba?om  and  lodged  in  the  grooved  staff,  and  all  the  tissues,  meluding  the 
scrotuoj,  are  divided  from  behind  forward.  The  urethral  cut  is  about  an 
inch  and  a  half  in  len^'-th,  and  the  cutaneous  one  tlirte 
inehus.  The  urethra  is  now  detached  from  the  eat- 
eniou.s  bodies,  wfiieh,  together  with  their  crura,  air 
dissected  awav,  after  which  the  borders  of  the  uretlira 
are  united  to  those  of  the  perineal  wound.  The  testi- 
cles are  inclosed  sejiarately  in  the  scrotal  tissues  at 
either  side  of  the  perineal  incision,  by  sewing  together 
their  divided  borders  (Fiff.  K)59). 

The  nt'siilLi.—Bniiin  reports  53  cases  of  simple 
iinijHitation  with  one  death.  In  extirpation  the  rate 
h  about  ()  per  cent.  Of  05  eases  23  had  pa&^ed  suc- 
cessfully the  three-year  limit.  Urination  is  quite  well 
drnie  and  intercourse  may  be  fruitful  except  in  cases 
of  e\tiri>ntion. 

Varicocele. — Yarieocele  is  a  term  applied  to  a 
varicofc;*-  ^tate  of  the  veins  of  the  spermatic  cord.  The 
veins  here,  as  in  other  parts  of  the  body,  may  ha  little  or  much  distended, 
calling,  therefore,  for  either  the  palliative  or  radical  method  of  treaimenL 

The  Ana  torn  leal  PoinU,—The  vas  defert^ns,  the  three  arteries,  and  the 
two  sets  of  veins  constitute  the  most  imfwrtant  structures  of  the  cord.  The 
vas  deferens  is  a  rounds  white,  firrti,  incompressilde  structure,  an  eighth  of 
an  inch  in  diameter,  easily  recognized,  as  it  lies  at  the  posterior  asj>eet  of  the 
sfiernuTtie  enrd.  Tbe  spermatic  artery  lies  in  front  and  (Figs,  l<iti2  and 
10ti:j)  the  artery  of  the  va.s  at  the  side  of  the  vas  deferens,  and  the  cremas- 
teric artery  among  the  superficial  layers  of  the  cord  at  the  outer  side.  The 
spermatic  veins  and  those  of  the  vas  run  upward,  the  former  being  the 
larger,  the  more  nutneroiis,  and  lying  in  front ;  the  latter  the  smaller,  and 
attendant  on  the  vas  deferens.  The  veins  of  the  left  are  larger  than  those 
of  the  right  side,  and  usually  the  spermatic 
veins  of  either  side  are  alTected  much  oftencr 
than  are  those  of  the  vas  deferens.  An 
abundance  of  connective  tissue  is  present 
between  the  structures  of  the  cord.  Spen- 
cer^s  cut  illustrates  the  relation  of  the  struc- 
tures in  an  admirable  manner  (Fig.  IGfli). 
The  Pall iat ire  IrmtmertL — The  pallia- 
tive treatment  consists  in  raising  the  scro- 
tum and  its  contents,  thus  lessening  the 
traction  on  the  cord  of  the  cohinin  of  blood 
contained  in  the  vessels.  This  jdan  of  treat- 
ment is  effected  by  the  various  forms  of  sus- 
pensories, as  Morgan's  (Fig.  iri(iri),  and  the  one  in  common  use.  If  these 
measures  relieve  the  urgent  symptoms,  an  operation  may  not  be  desired. 
If,  however,  tfie  eharaeteristic  symptoms  recur  or  continue,  then,  if  pre- 
ferred, the  palliative  operation  of  shortening  the  scrotum  by  excision  can 
he  performed. 


Fig.  1665. — ^forgan's  suspensorjr. 
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The  Excision  of  the  Scrotum. — The  abridgment  of  the  ecrotum  by  exci- 
sion of  the  lower  portion  and  repair  of  the  wound  raises  up  its  contents  and 
thereby  relieves  the  tension  on  the  cord,  the  same  as  by  the  use  of  a  sus- 
pensory. 

Th  e  Ojn'  rat  ton . — T  horoughl y  eleo  0!!?e 
the  geroiuiii  and  anaesthetize  the  pa- 
tient; apply  the  damp  {Fig.  1G67) 
with  the  bar  (a)  adjusted  to  the  affect- 
eil  side,  obliquely  to  the  median  rhaphe, 
by  drawing  between  the  blades  a  Biitli- 
cient  amount  of  scrotal  tissue;  press 
the  testicle  upward  to  the  external  ring 
to  avoid  its  inclusion  by  the  clamp; 
tighten  the  blades  of  the  instrument 
amply  to  control  the  circulation  and 
securely  hold  the  scrotal  tissue;  transfix 
the  protruding  portion  of  the  sero- 
tnin  on  a  level  with  the  adjustable 
bar  (Fig,  Kifu)  with  a  sharp,  nar- 
row-bladud  bistoury  and  cut  it  oil 
(Fig.  16<)(>);  jmss  the  sutures  through 
the  divided  borders  (kmeath  the  bar) 
Ix'fore  tlie  blades  of  the  e]am[}  are 
loosened ;  loosen  the  elaiup  and  catch  and  tie  the  blwdjng  points  witli  eatgut 
before  tying  the  sutures.  Tie  the  sutures,  place  the  patient  in  bed,  elevate 
thtj  scrotum,  and  dress  the  part  with  gauze.  The  wound  usually  heals 
quickly,  and  the  result  ulTords  a  relief  that  amply  recoui])enses  the  patient 
for  the  annoyance  incurrtH^l,  If  the  clamp  just  described  be  not  at  hand, 
the  operation  should  not  be  rejected  for  tliis  reason,  as  a  clamp  of  practical 


Fig.  166B. — Operation  of  excision  of  the 
scrotum  at  riglit  angles  with  rliaphe 
for  varicocele,  retention  Btitcbes  ap- 
plied; one  pair  of  forceps  removed  and 
ifitemipted  suturing  begun. 


Fig.  1667. — Henry's  scrotal  clamp. 


I 


utility  may  be  extemporized  from  long-handled  forceps  or  a  pair  of  curved 
bladed  forciqis  ajqilicd  at  eilher  side  of  the  scrotum,  or  by  ail  justing  to  the 
scrotum  two  narrow  bars  of  metal  or  stiff  w^ood.  tht^  extremities  of  wdiich 
ean  he  firtnly  held  i>y  elastic  bands  or  by  the  hands  of  an  assistant. 

The  Precftntions. — Care  should  be  taken  to  arrest  all  bleeding  points  be- 
fore the  fmrders  of  the  wound  are  united,  to  avo*  *aivc  •- 
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tion  of  blood  that  the  loose  tissue  of  the  scrotum  invites.  In  case  extrava- 
sation happens,  the  blood  should  be  removed  at  once  from  the  tisstiej*  and 
the  bleeding  point  found  and  tied. 

The  Radical  Treatment  of  Varicocele.— The  means  employed  to  obht-  - 
erate  thr  dihitcd  vessels  an.'  quite  nuiiierous.    They  all,  however,  aceomph^  . 
the  result  by  compression.    Only  such  as  are  considered  consistent  with  thej 
safety  of  the  patient  nrv  here  described.     It  will  be  noted  that  in  some 
instances  the  operation  is  an  open  one— the  vessels  being  reached  through 
one  or  more  free  incisions.     In  others,  pimeturing  only  is  practiced  for  thh 
purpose. 

In  each  of  the  operations  great  care  must  be  exercised  to  avoid  the  vas 
deferens  and  artery.     Therefore  it  is  ]>ro])er  to  repeat  the  fact  that  they  lie  | 
posteriorly  to  the  enlarged  and  wormlike  congeries  of  vess*^ls  (page  l-M^J 
around  which  the  compression  is  usually  ap])lied.    If  the  patient  be  caused  j 
to  lie  down  with  the  hips  elevated,  the  blood  will  return  from  the  varicose 


Fig.  ir>fi8.~Oeelu- 
sLon  by  pins. 


Fia.  1^9.— Wires  in 
position.  Videl's 
operation. 


Fm.  1670.— Wires 
twisted.  Videl'a 
ojKTatioii. 


Fig.  1671  — V«»el», 
occhided.  Vidd's 
operation. 


veins  into  the  general  circulation,  after  which  the  vas  deferens  and  the  artery  I 
can  Iw  ea.'^ily  isolated  and  separati-d  from  tlie  veins.  If  the  patient  th«*n 
assumes  an  erect  position,  the  veins  will  again  Ix'come  distended;  after 
which,  if  pressure  be  maintained  upon  the  cord  at  the  external  ring  by  any 
effective  agency,  the  vessels  can  be  distinctly  outlined  with  the  patient  placed 
again  in  the  recumbent  position.  The  0[>erator  having  thus  carefully  iso- 
lated the  vas  deferens  and  the  artery,  the  patient  can  be  etherized  and  the 
operation  performed. 

The  Compression  wUh  Pins  (Fig.  1068).— Compression  with  pins  con- 
sists simply  in  passing  a  strong  pin  through  the  scrotal  tissues  in  front  of 
the  vas  deferens  and  the  artery  and  Ix'liind  the  varicose  veins,  and  throwing 
around  its  protruding  extremities,  so  as  to  include  the  tissue  in  fnmt,  an 
elastic  ligature,  or  cotton  yarn,  drawn  sufficiently  tight  to  cut  off  the  circu- 
lation. This  procedure  should  be  repeate<l  at  a  distance  nf  about  one  inch 
from  the  site  of  the  iirst  application.  The  pins  can  be  withdrawn  at  the  cod  ' 
of  three  or  four  days. 

The  Compresnon  with  Wires  (Yidel). — The  treatment  by  compreesion  ' 
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with  wires  is  raade  by  passing  a  stout  wire  either  in  front  of  or  behind  the 
wins — preferably  the  latter — then  passing  a  soeond  but  t^maller  one  at  the 
oppo^ite  sitk\  l>iit  through  the  same  oponiugs  in  the  integument    (Fig. 


I 


I 


Fig,  IQT2. — Keyea's  double-eyed  needle. 

16fif>).     The  wires  are  then  twisted  togtlher  till  the  veins  are  thoroughly 
compressed  and  rotltfl  armmd  tlieui  (F^ig^.   IVui)  and  KJTl), 

Erichsen  niotlified  this  method  sojaewhat  by  making  an  incision  half  an 
inch  in  length  at  the  front  and  at  the  back  of  the  scrotum,  through  which  a 
needle  armed  with  a  small  silver  wire  is  carried  backward  in  front  of  the 
vas  deferens  and  the  artery,  thenee  forward  Ixmeath  the  integument  around 
the  enlarged  veins,  and  the  ends  of  the  wire  twisted  together  so  as  to  con- 
etrict  iirmly  the  included  vessels.  Daily  tightening  of  the  grasp  of  the  wire 
is  practiced  for  a  week  or  ten  days,  or  until  the  vessels  are  severed  by  the 
process  of  nleeration. 

ihit'attte  exposes  the  pampiniform  plexus,  introduces  beneath  one  or 
more  veins  at  the  lower  end  a  No.  0  catgut  Hgature,  ties  it,  then  passes 
and  repagses  in  opposite  directions  the  end  of  each  ligature  upward  beneath 
the  well-developed  varices  to  the  external  ring,  ties  tlie  ligature,  fastens  it 
beneath  the  ring,  thus  gatliering  up  and  strangling  the  veins,  and  suspend- 
ing them  with   the  cord  and  testicle.     The  wound  is  then  closed. 

Kctfcs^s  Metho(L^\  needle  with  a  fixed  handle,  having  two  eyes  at  the 
point,  one  beliind  the  other  (Fig.  1672),  is  armed  with  two  aseptic  liga- 
tures, one  carried  through  each 

eye.     The  ends  of  the  posterior  *r>_..    t^ 

ligature  are  tied  to  form  a  loop; 
the  anterior  ligature  is  per- 
mitted to  hang  loosely,  with  an 
equal  portion  at  each  side  of  the 
needle.  The  enlarged  veins  are 
isolated,  and  the  point  of  the 
needle  is  pushed  through  the 
scrotal  tissues  at  one  or  more 
situations  in  close  contact  with 
the  posterior  surface  of  tliese 
vessels  ( Fig.  1 073 ) .  One  end  of 
the  untied  ligatare  is  then  drawn 
through  the  tissues  with  forceps, 
and  caused  to  remain  in  this 
pf>gition.  while  the  needle  is  with*  Fio  1673.— Keyes'a  operation  for  varicocele. 
1  .M,        .t      .  ».     ,  Passing  ligatures  with  single-eyed  nii^dle 

drawn   suthciently   to   pcrnut   Us         at  different  situations, 
point  to  Ih»  carried  in    front  of 

the  distended  veins,  and  out  again  through  the  original  i>oint  of  exit*  when 
the  distal  end  of  the  untied  ligature  is  passed  tl  vaneed  portion 

of  the  looped  ligature,  and  drawn  by  it  bacl 
point  of  entrance  to  the  scrotal  tissues  by  the 
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Fig.  1674. — Rirord  s  loops. 


needle.     The  deposited  ligature  is  then  fri^ed  from  the  scrotal  tissrtte$  br 
making  one  or  two  sharp  pulls  upon  it,  tied  firmly  around  the  vfiiis.  its 
extremities  cut  short  and  allowed  to  disiippoar  within  the  scrotum.     If  thor- 
ough  anliscjitie   precautions   be   obserrecl,   the 
ligatures    will    rarely    cause    sub&ec[U(*nt    local 
trouble. 

The  Double-loop  Compression  of  Ricord 
(Fig.  Ili74), — This  plan  is  an  excellent  one 
of  the  kind,  and  ean  be  readily  executed  by 
paf^^ing  a  needle  armed  with  a  silk  ligature  lie- 
tweeii  the  veins  and  tlir  vas  deferens^  and  artery;  to  this  is  fastened  a  double 
ligature,  which  is  drawn  through  and  left  in  position.  The  needle  with 
its  silk  ligature  is  then  passed  in  front  of  the  veins  in  the  opposite  direc- 
tion»  entering  and  emerging  at  the  points  previousf^ly  made,  A  second 
double  ligature  is  then  drawn  through  and  left  in  position.  The  extremi- 
ties on  ihe  respective  sides  are  now  lucked  through  the  loops  on  ihe  same 
side,  and  drawn  tight  and  tied  over  a  narrow  antiseptic  roller  or  piece  of 
elastic  tubing.  The  lifratures  will  eiit  their  way  through  in  five  or  six  days. 
Free  Incision  with  Excision  (llowj^f').— In  this  operation  the  superficial 
veins  are  exposed  by  diivtt  incision  and  careful  isolation ,  and  a  segment  of 
an  inch  or  so  is  reuioved  independently^  belweeu  two  c  atgut  ligatures,  from 
each  of  them. 

The  Operftfion. — After  striet  antiseptic  prepar,ui->ii  in  all  respects,  cause 
an  assistant  to  grasp  and  gently  draw  downward  on  the  testicles  of  tliL* 
affected  side  to  make  the  cord  tense;  make  an  incision  an  inch  and  a  half  in 
length  over  the  most  prom- 
inent part  of  the  varicocele; 
draw  the  borders  of  the 
wound  ajmrt  and  c^irefully 
expose  the  %'eim  for  an  ineli 
and  a  half  by  blunt  dissec- 
tion, avoiding  severance  of 
the  cremaster  luusele  and  ex- 
posure of  the  vas  deferens 
and  its  vessels  (F'ig»  16T5) ; 
hook  up  the  exposed  veins 
and  pass  around  them,  an 
inch  and  a  half  apart,  two 
catgut  ligatures;  tie  tht* 
lower  ligature  first,  and  re- 
move with  scissors  the  in- 
fhided  portion  of  each  vein, 
after  tying  the  second;  wash 
the  cavity  *if  the  wound  with 

an  aseptic  fluid,  imite  the  borders  without  drainage,  and  dress  the  part  awli- 
septiealty.    The  patient  is  kept  quiet  for  two  weeks,  and  a  work  laJer  imi? 
return  to  business,  wearing  a  susfiensory  for  a  month  or  so  thereafter. 
Bennett's  Modification  of  Bowsers  Method.— The  modification  of  Bennett 


Fio. 


1675. — Tho  operation  of   excision,  ilowse^A 
method. 
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coTitoniplrttos  Ihr  |>cTmanent  sliortening  of  the  ronl  bv  the  nnTinval  of  tlii" 
connefUvo  tij^siit*  and  nuisck's,  alon^  with  tW^  dilated  siipTtieial  ve\n^.  The 
aTiKiiiiit  ttt  he  remover]  should  corresjMjnd  to  the  nlituirinal  lengthening  of 
the  cord,  as  estiniatetl  by  tlie  eomparative  iKnideney  of  the  testicle. 

The  Operation, — Through  a  free  incite  ion  expose  the  fascia  that  directly 
surrounds  the  varieoeele:  carry  around  tire  varicocele  outr'ide  of  this  fascia, 
at  an  eBtimated  tlistance  apart,  two  long,  irtrong  catgut  ligatures;  tie  the 
ligatures  firmly  around  the  included  tissue,  and  resect  it  at  about  a 
(juarter  of  an  inch  from  the  points  of  constriction  (Fig.  Ifwtl);  bring  the 
ends  of  the  stumps  together,  and  hold  them  there  hy  tying  to  e^ieh  other  the 
enilsof  the  n^spective  ligatures, 
supplemented  by  a  eatgut 
etrteh  or  two,  if  needed;  cut 
the  catgut  end.s  short ;  close  the 
wound  without  drainage,  and 
dress  it  as  I u Tore.  The  writer 
has  employed  this  method  in 
several  instances  with  entire 
Buecei^s. 

The  i*  ream  lions', — In  or- 
der to  avoid  iju|miring  the  in- 
tegrity at  thv  testicle,  the  vas 
deferens  and  the  artery  should 
nt^r  be  disturbed  in  any  of  the 
o]M'rati*)nsjior  should  the  veins 
of  Uie  vas  l>e  treated  unless  de- 
cidetlly  varicose,  which  is  in- 
frecpient.  Tliere  is  danger  of 
tran,sfixion  of  a  vein  in  the 
passage  of  the  nwdle,  fol- 
lowed by  extensive  haemorrhage  into  and  sloughing  of  tlie  scrotal  tissues. 
Tlie  writer  hag  met  with  an  instance  af  this  kind  in  his  own  experience. 
Tliorough  antiseptic  methods  slioubl  W  practiced  in  each  variety  of  pro- 
cedure,  to  avoid  tf\e  complications  of  infection.  If  the  vessels  become  exten- 
sively thrombosed,  eonfinenient  in  Vjcd  for  a  longer  time  is  required. 

The  Remarks, — Tlie  operation  of  free  incr&ion  with  excision  is  attended 
with  no  uncertainty  in  technique.  But  the  obscurity  attending  the  utiliza- 
tion of  pins,  ligatures,  and  wire  is  ol>jectii>nahle  because  of  the  blindneijs 
of  the  procH^dnre.  The  injection  of  a  few  drops  of  a  weak  solution  of  coca  in 
at  the  seat  of  jujucture  will  minimize  the  t^iiiri  oi  application  of  ]>in8  and 
hgatures.  The  tying  of  subcutaneous  ligatures  causes  momentarily  severe 
.pain,  sometimes  attended  with  nausea  and  faintness.  If  the  patient  be 
^caused  Ut  stand  in  a  warm  nmm,  the  veins  will  soon  bec^ome  distended. 
Pressure  on  the  cord  at  the  external  ring,  with  the  patient  in  the  recumbent 
posture,  is  followed  hy  a  similar  result,  (Inly  the  superficial  veins- — tmin- 
pirdform  j>lexus,  as  a  rule— should  1m:?  treated.  The  cremasteric  artery  is 
always,  and  the  sj^ermatic  artery  is  often,  included  in  the  constriction  by  the 
indirect  method  (Kigs.  Jb<12  and  liit;3). 

m 


FiQ .  1 676 .— 4 J  pe ml  i  on  tor  cure  c»f  vi i  ri  rocel c.    Ben- 
nett's  modifie^tion  of  Howse's  meth<Ki, 
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The  Choice  of  Opemiion, — Subcutaneous  ligaturing  will  be  the  choice  of 
those  who  object  to  tbt*  eia]>kjynierit  of  anaL"^thesia.  Tht^  writer  ha^?  prac- 
ticed Kc>yei^'s  iiiothod  frcnjuently,  with  but  oue  unfavorable  result,  whieh 
has  bt'tjn  already  ineiUioued  above.  Latterly,  however,  the  excLBion  plan 
has  given  us  entire  sat  isf  net  ion,  and  posseBses  the  advantage  of  a  definite 
knowledge  of  tiie  lissueB  involved.  Tlie  ditferenee  in  the  comparative  len^h 
of  the  periodti  of  recovery  in  either  instance  is  not  sufficient  to  exercia^e  a 
controlling  influenee  in  the  selection  of  the  plan  of  action.  Notwithstand- 
ing the  extremely  sa I ij^f victory  results  thus  far  obtained  by  us  in  the  exeigion 
methods,  we  are  not  lilind  to  the  possibility  that  gangrene  may  happen  from 
impaired  circulation  in  the  part  lielow.  We  therefore  disturb  the  tissue* 
during  dissection  as  little  as  possible,  and  leave  unimpaired  two  or  more  of 
the  smaller  veins  in  debilitated  subjects  and  those  with  unusually  i^endulom^ 
tissues. 

The  Results. — Local  septic  comjillcatious  may  follow,  especially  in  the 
absence  of  requisite  antiseptic  technique.  With  proper  care,  the  danger 
to  life  from  tlie  operation  is  insignificant.  The  prognosis  for  cure  ijs  alway^s 
good,  but  mueb  bett<M*  in  c  \eisinn  than  in  the  other  methods. 

The  Rapair  of  the  Vaa  Deferens. — Division  of  the  vas  deferens  during 
operation  for  hernia,  or  injury  of  it  from  severe  contusion  of  the  cord,  may 
call  for  repair  of  tlie  damaged  structure.  The  technique  of  restoration  em- 
ployed in  the  surgery  of  the  ureter  is  of  equal  utility  in  the  repair  of  the  vas 
(lefi-rens  ( i>agr  1047  ci  acv/.  ).  However,  as  yet  but  little  has  been  done  in 
this  dinrtinn   for  apparent   reasons. 

Elephantiasis  of  the  Scrotum. — Elephantiasis  of  this  structure  is  com* 
pam lively  rure,  occnrring  more  (>ften  in  the  colored  than  in  tlie  white  race. 
The  growtli  is  eonniionly  a  disfigiin^mejit.  and  oft^u  invomes  so  cumljer- 
sorne  as  to  impeile  locomotion.  If  the  cause  exist  otdy  in  the  scrotal  lym- 
phatics the  rtmioval  of  the  mass  will  etTect  a  cure,  otherwise  only  palliation 
will  lie  effected.  Shock  and  loss  of  blood  are  the  es|x*cial  dangers  of  opera* 
tion.  However,  in  the  young  and  in  fairly  vigorous  subjects  the  outeoiua^ 
is  excellent. 

The  Preparatory  Steps, — After  the  requisite  general  treatment  with 
stimulants,  etc.,  and  local  antiseptic  measures,  plac*e  the  patient  on  the 
operating  table  on  the  back,  and  remove  him  to  the  place  of  operation,  espe- 
cially if  the  tumor  be  a  large  one;  raise  the  growth  w^ell  above  the  patient  j 
and  fasten  it  thus  to  permit  the  outtlow  of  the  blood  and  lymph  and  the 
n?turn  to  the  abdomen  of  a  complicating  hernia;  asepticize  thoroughly  ihe 
field  of  operation  and  mark  out  the  lines  of  the  proposed  incisions — i.  c.  if 
possible— where  the  healthy  and  diseased  tissues  meet. 

The  Opvrfttioti,—\iVd'si\ut\ze  and  bring  the  ]iatient  to  the  edge  of  the 
table,  placing  him  in  the  lithotomy  fiosition ;  control  hiemorrhage  by  passing 
firmly  around  the  root  of  the  tumor  (crossing  at  the  pubis)  to  the  opposite 
sides  of  the  body  the  ends  of  a  strong  rubber  tube,  tying  them  together 
securely  behiml  Ibe  back:  cause  an  assistant  to  support  the  tumor  in  the 
manner  to  facilitate  the  operative  steps:  pass  a  long  grooved  director 
through  the  preputial  fold  upward  as  far  as  possible  and  cause  the  end  to 
press  strongly  against  the  overlying  tissues;  make  a  free  incision  dowu  uptui 
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the  end  of  the  in^tnnnent  and  piisli  the  end  through  it;  divide  froiri  above 
downward  along  the  dirwtor  tlie  overlyinji,^  tissUL's,  tluis  exposing  the  glans 
penis;  seize  the  ghins  with  I  he  lio*,^ers  and  free  the  or^^an  hy  blunt  dissection 
from  contiguous  tit^sues  for  four  or  tive  inches;  wrap  tlie  penis  in  antiseptic 
gauze  and  draw  it  aside;  make  an  incision  at  eacli  jside  from  over  the  spine 
of  the  pubis  downward  suOieiently  to  expose  tlie  eord  down  to  the  testicle; 
free  the  testicle  auil  cord  from  tlieir  eon neet ions  by  blnnt  dissection,  wrap 
tticm  in  gauze  and  carry  ujnvard  on  the  abdomen;  divide  transversely  in 
front  the  tissnej*  intervening  Ix^twecn  the  incisions  at  either  side;  carry  (with 
a  long  knife)  an  incision  from  that  made  down  upon  the  right  cord^  down- 
ward lictween  the  semtam  and  perinivum.  tliencc  uj^ward  at  tlie  left  side, 
ending  at  the  incision  made  upon  the  left  cord;  sever  with  (tlk'  strokes  the 
luTuor  from  the  Ixuly,  wiiile  carefully  holding  the  constricting  tul>c  in  place; 
relax  the  tube,  seize  and  ligatnre  the  bleeding  points  as  they  appear,  cut 
away  the  indurated  portions,  and  remove  the  testicles  if  hopelessly  diseased; 
arrest  oozing  with  hot,  wet  compresses;  onitc  t!ie  borders  of  the  perineal 
wound,  if  conditions  will  permit.  wrap|>ing  in  the  testicles  if  practicable; 
surround  the  penis  with  gauze  siaturated  with  carholateil  oil,  and  dress  the 
remaining  raw  surfaces  in  the  usual  manner;  pn^vide  a  suitable  exit  for 
urme^  and  sni»port  the  jjarts  along  wit  It  the  superimposed  dressings  with  the 
cmiuiiivn  T-imndage,  dressing  them  tfiereaftcr  as  granulating  surfaces  are 
treated  at  other  parts  of  the  body. 

The  Premuiiofiii, — The  surface  of  the  entire  mass  should  be  thoroughly 
cleansed  and  wrapped  in  antiseptic  dressings  l^fore  the  iij)eration  is  begun. 
The  rubber  constriction  tubes  should  be  securely  fastened  in  place  by  strips 
of  bandage  carried  upward  and  fastene<l  before  tlie  incisions  are  made. 
Preparations  for  saline  transfusion  should  he  at  hand  l>efore  the  operation  is 
comnienci*d.  The  presence  of  a  hernial  protrusion  should  be  determined 
l»efore  amputation  is  practiced.  I^rinary  discharges  should  be  carefully 
excluded  fn>m  the  wound  throughout  the  course  of  repair. 

The  Rfmarkif, — In  large  tumors  the  length  of  the  cord  is  often  consid- 
erable, rendering  the  location  of  the  testicle  somewhat  problematical.  If 
sullicient  amount  of  healthy  tissues  be  at  dis|iosal,  the  penis  ami  testicles 
should  Ik*  properly  surrounded,  otherwise  stem  grafting  may  be  practiced 
then  or  at  a  later  date. 

The  ResnUn. — Only  al>out  five  fier  ct^nt  die  from  the  operation.  The 
parts  usually  lieal  prorrqitly,  the  |kmus  and  testicles  being  eov^.Tcd  with 
cicatricial  tissue  if  not  otherwise  better  provided.  Sonietinics  the  disease 
H'turns,  usually  more  or  less  slowly,  the  patient  remaining  eoiu]>aralively 
free  for  a  term  of  years.  If  the  testicles  are  unatfected  their  function  is  not 
necessarily  impaired  by  the  o|K'ration  and  its  sequels. 


roVCJKKlTAL    MALFORM.iTIOX    OF    THE    FKETIIHA. 

The  urethra  mtxy  Ik?  absent  or  occluded;  it  may  Ik'  extremely  small  or 
bifid;  the  external  opi*ning  may  be  higher  or  lower  than  normal,  and  even 
double;  its  walls  may  b<^  deficient  alKivc  or  below,  constituting  (Epispadias 
and  hypos]>adias  resjKS'tively.    Ki)ispadias  is  sometimes  complicated  hy  sepa- 
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ration  iil'  llii-  tiviupbvjiii^  pubis  and  exstrophy  of  ihi-  hladdor.  In  manj 
iiititancvH  thuse  defonnitir  s  ar*^  a  gri*ut  aniietion  during  lifi*.  ami  \aier  oflin 
bwoiiie  fsjjeL'ially  t^n  whun  tlio  sexual  gravity  of  the  di'fi>riiiity  i^  realized. 

The  opiTaliuUH  are  i)erforuied  easier  aud  with  l>etter  succetvs  uHer  the 
peril k1  nf  infaziey,  as  then  the  piitient  is  the  hetler  CiUUroHed  and  tht-  urgan 
cd'  a  larger  i?ize.  IJespmisive  ro-operatiuu  is  hest  seeuretl  when  tJie  patient 
ewtfers  fnuu  Uie  ehagrio  iiietdeot  to  the  «j>preciatxon  of  the  importance  of 


Hi.  1077— InstnuiiffitH  pniployH  in  n-fmir  of  urrthral  defects. 

a*  8nia)l  wiilpelt?.  6*  Bistoury,  (\  Vuu^[HnnUi[  forriprfssure.  rf.  Mouse-tooth  ttod 
diism^t'tiiig  fdfot'pft.  e,  NtH^dk'-holdfT.  /,  Short  blunt-p<anti»d,  straifcht  and  curved 
8«*i*tsors.  <7,  h.  Single  aud  douhlp  tenarulti.  i"-  Sk^'l  soimd.  /.  Flexible  cuthotrr, 
k,  I^nng  !*ilver  proW.  /.  Trariion  loops,  w,  Snnitl  sfrniii^ht  rind  curv^ed  necdl««. 
n.  I^itijeouberk'i*  cliunixs,  (k  Florsclmir,  silkworm  gut,  and  ratpit,  p,  Stimtl  strip 
of  b<»tird  uiid  pins,  to  whirh  the  penis  ia  ronfinod  during  r«*|>air     q.  PerfondtiHl  nhot. 

tho  deforiuity.  The  preparatory  nieaj^iiros  iu  f  1k'  treatment  of  t!ie?ie  deforiui- 
ties  refer  more  espeeially  to  the  general  fitting  of  the  patient  for  the  pur- 
pose and  to  the  requin^mcnts  of  special  eomplieations  demanding  independ* 
ent  aetion,  m  exstrophy  of  tho  lihulrler.  Tlie  prepiiratory  treatment  of  the 
individual  operations  will  ap|)ear  under  tlie  proper  titles. 
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Hypospadias. — Hypospadias  results  from  a  deficiency  in  the  floor  of  tlic 
urethra.  The  opening  may  be  in  the  glans,  or  in  the  penile  or  scrotal  por- 
tions. The  first  form  is  the  most  frequent  and  the  least  important.  The 
scrotal,  with  and  without  perineal  involvement,  is  the  next  in  point  of  fre- 
quency, and  tlie  most  important  of  all.  They  may  be  designated,  therefore, 
as  balanic,  penile,  and  scrotal  hypospadias  respectively.  Mixed  varieties  of 
this  deformity,  such  as  glandulo-penile,  peno-scrotal,  and  perineo-scrotal 
(page  1476),  are  sometimes  8c»en. 

The  Preparation. — Before  the  operation  the  urine  should  be  drawn  and 
the  parts  thoroughly  cleansed.  Chloroform  anaesthesia  is  advisable  if  no 
contraindications  to  its  use  be  present.  The 
penis  is  then  confined  to  the  strip  of  wood 
(Fig.  1677,  p)  by  means  of  the  pins  passed 
through  the  cutaneous  borders  of  the  organ, 
in  order  that  it  may  be  the  better  controlled 
during  the  manipulative  measures. 

Gonley's  Method  (Fig.  1678).— Gouley's 
method  is  especially  applicable  to  the  balanic 
variety. 

The  Operation. — Make  two  longitudinal 
cuts  at  either  side  of  the  penis,  a,  h  and  a,  b, 
far  enough  apart  to  leave  ample  material  for 
the  new  urethra ;  make  cuts  c,  d  and  c,  d,  a,  &, 
a  quarter  of  an  inch  outside;  remove  the  in- 
ti»gunient  of  the  spaces  bounded  by  these  inci- 
sions; leave  undisturbed  the  skin  and  mucous 
membrane  included  betwwn  the  incisions  a,  6; 
slide  the  loose  skin  at  the  root  of  the  penis 
and  of  the  scrotum  forward,  making  the  flap  double  upon  itself,  until 
6,  b  is  brought  forward  to  a,  a  and  the  denuded  surfaces  at  the  sides  of 
the  penis  are  brought  in  accurate  apposition  with  the  borders  of  the 
reflected  flap,  making  the  angle  of  the  fold  at  e,  c.  The  first  suture  is 
taken  at  g,  and  passes  from  within  (beneath)  outward  through  the 
reflected  part  of  the  urethral  flap,  thence  from  without  inward  through  the 
lower  and  unreflected  portion  to  near  the  point  of  starting,  thus  uniting 
together  near  to  the  point  of  folding  the  reflected  and  unreflected  por- 
tions of  the  urethral  flap.  Before  tying,  ])ass  the  suture  of  the  opposite  side 
in  the  same  manner ;  tie  both,  cut  the  ends  short,  leaving  the  knots  inside 
the  new  urethra ;  introduce  sutures  along  the  external  borders,  uniting  them 
closely  together.  The  newly  formed  meatus  is  transverse,  its  under  lip 
being  the  fold  of  the  skin  from  /,  formed  by  the  apposition  of  the  points 
6,  6  to  a,  0%    If  curved  the  organ  should  first  be  straightened  (page  1460). 

Anger's  Method  (Fig.  1679). — Anger's  method  is  a  commendable  pro- 
cedure for  the  repair  of  deformity  at  the  penile  portion  only.  The  general 
and  special  preparatory  measures  of  the  preceding  plan  are  of  equal  impor- 
tance in  til  is  one. 

The  Operation. — Make  an  incision  at  the  left  side  of  the  penis,  from  the 
glans  to  the  scrotum,  a,  6,  half  an  inch  from  the  median  line;  also  incisions 


Fig.  1678. — Gouley's  method. 
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at  a,  c  and  b,  d.    The  flap  thus  formed,  x,  h  dissected  up,  iU  base  helng 
attached  near  to  the  median  Une,  c,  d.    A  second  lontritudiual  iucisioD^  e^  f. 


Fir,.  iri7rK  =Anper*a 
oprra I i  o n  for 
hyiKKspruli.Ls,  fiost 


hyjKKspMdLLs, 
stvcp. 


Fio.  1580.— Afjgnr'fl 
o  p  0  r  a  f  i  f )  ri  for 
hy|M(«piiifia8,  sec- 
ond st4?p* 


Flo.  laSl— Ariffira 
o|>i^ralinn  for  hyp-  | 
ospaduks,    third 
step. 


is  made  at  t!ie  right  side  of  the  median  line,  near  to  it,  and  of  the  mnw 
length  as  ri,  b,  with  lateral  incisions  an  inch  and  a  half  long  at  each  extrein- 
if>%  A  .'7  'I'ld  e,  h  (Fig.  HjTJ)).  The  tlap.^  arc  raised,  a  sound  introduced  into 
the  urethral  groove,  and  the  first  fiap^  x,  turned  over  it,  bringing  the  integu- 
mentarv  fiorlion  in  contact  with  the  sound  (Fig.  1G8U).  Independent 
suture??,  each  armed  with  a  neetll«%  are  passed  through  the  free  margin  of  the 
first  flap,  X,  and  outward  through  Ihe  base  of  the  second  flap,  ^,  and  fastent^d 

by  &;hot  pressed  around  them  (Fig,  1681).  The 
remaining  llap,  ij,  is  then  plnecd  upon  tlie  mw 
surface  of  the  first,  x,  and  fastened  to  the  mar- 
gin of  the  firist  incision,  «,  6»  in  a  similar  niauDcr 
or  by  sutures.  The  sound  or  catheter  is  then 
rciuovcd, 

Duplajr's  Method. — Du  play's  inethcKl  h 
ilividcd  into  three  eteps:  1.  If  ihe  penis  be  in* 
curvetl.  it  is  straightened  and  a  new  mentus 
made.  'i.  The  missing  portion  of  the  urethra  i& 
restored,  3.  Tfie  old  and  new  parts  are  joined 
together. 

The  penis  is  straitjlttcmd  by  making  trans- 
verse suljcutnneons  incisions  through  the  re- 
straining Imnds  while  the  organ  is  l>eing  ex- 
tended; if  the  integument  he  too  taut  to  admit 
of  the  proper  rectilication»  it*  too.  must  be  eev- 
ered.    '^The  resulting  cuts  are  united  in  the  long 

..^, ,     ^.    ,    ,        .    .    n\h  of  the  penis,  (»r  treated  bv  skin  grafts  or 
I^ith  lf>H2,—Dupluv'fl method      ,.^.         ^  .t>*  v        i  ^    r^  t 

for hvn««.mdiW    FnrtniniF    ^^hding  flaps    Bouisson).     At  four  years  of  ag** 


for  hypospaditts.     Funning 
flaps. 


this  step  is  well  suited,  and  the  ])tmis  confined  io 
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the  corrt?eted  position  a  suflReiunt  time  to  permit  the  healing  of  the  wound 
before  the  second  step  of  the  operation  is  attempted.    It  may  be  necessary 


Fig.  1683. — -Duplay'a  ini*tliod.  trauiiverse  section.     1.  Showing  relation  of  flaps. 
2:  Reflected.     3.  Flaps  nearly  appoat'd. 

to  repeat  i\m  correetive  measure  two  or  three  times  before  tlie  proper 
position  of  the  organ  h  griinefl.  At  all  events,  eight  or  ten  months?  will 
no  doubt  elapse  t>efore  the  organ  is  propiTly  suited  for  the  final  step  of  the 
operation. 

The  first  step  is  complett'd  by  freshening,  and,  if  neeessary,  deejK?ning 
the  urethral  groove  at  the  situation  of  the  proposed  meatus,  and  uniting  its 
raw  surfaees  with  silkworm  gut  or  carboHzed  silk  around  a  sound  or  gum 
eatheter,  as  in  Thiersrb's  method  (page  1  112), 

The  Scrotfd  Sfep. —  Tin  the  jK'iiis  to  the  strip  of  wood  (F\g,  \fu7,  p)  and 
make  two  Umgitudina!  incisions,  a,  ti\  extending  from  ilie  glans  to  near  the 


Fig.  1«W4. — Sa^jTnanowski's  method  r>f  f  losure  of  large  defects  in  urethra. 

ahTiornial  opening  (:),onr'  ^^n  i'>u^\i  vi-h^  ivf  (he  xirethral  groove*  at  a  distance 
from  each  other  eijua'  ♦'  m  half  the  eireuniferencH?  of  the 
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proposed  uretkra,  a  dimension  whit4i  can  be  ascertained  bv  measurusg 
gum  catheter  over  wliieh  the  flaps  are  to  be  reflected.     From  the  ends  of 
each  of  thege  a  transverse  incision  is  made  toward,  !mt  not  quite  to^  the  \ 
median  line.    The  tkips,  x  and  jy,  are  disi^ected  up  and  turned  inward  orer  a 
gum  catheter*  t:  (Fig.  1683 )»  and  their  margins  fai^tened  together  in  the 
median  line  by  line  catgut  suturci*  (2^  1/).    The  outer  flaps,  a  and  b,  of  (be 


I 
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Fio.  168.5. 


Fio.  1686. 


Fio.  1685. — C")ppration  for  hi-pospadiaa,  B«H'k*»  method.     Flaps  formtHl,  urethra 

bilized,     InfL^kin  in  deep  j^oovc  for  end  of  urethra. 
Fm.  1686. — Operation  for  hypospadio^s.  Beik's  nu'thiKl.    Flaps  unit^.    End  of  ureihra 

sutun**l  to  glans  penis. 

longitudinal  incision  are  dissected  up  at  (he  ends  and  sides  sufficiently  !« 
permit  them  to  be  easily  dra\ni  over  the  reflected  flaps,  x  and  y»  when  they, 
too,  are  united  in  the  median  line  hy  interrupted  or  continnou.H  sutures.  The 
quilled  suture  (Fig,  144),  with  shot  fastening,  is  admissible  for  the  inirpotae. 
Fnite  the  anterior  extremities  of  all  the  Haps  to  the  raw  borders  of  the 
ghins,  thus  completing  the  anterior  portion  of  the  tube.  Patienls  of  four  to 
six  years  of  age  are  suited  for  this  step. 

The  Third  Step. — The  third  step  is  delayed  for  three  or  four  months,  or 
at  least  until  the  suitable  repair  of  the  preceding  ones  is  establish»\L  Then 
the  edges  of  the  abnonual  opening  at  the  ba.^e  of  the  penis  {z)  are  freshened 
and  united  over  a  catheter  by  means  of  deep  quilled  and  superficial  inter- 
rupted catgnt  sutures.  In  tJie  absence  of  indications  to  the  contrary,  the 
catheter  may  \w  jiernutted  to  n-main  during  recovery. 
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Szymanowski's  Method  (Fig.  1684).— Szymanowskrs  method  is  an  m- 
geiiious  and  ellicitiit  plan  of  closure  of  large  congenital  and  acquired 
urethral  doft*eti>. 

The  OiM'raiion. — Make  an  intisioo,  a,  a,  netir  the  edge  of  the  fistula,  ex- 
tendiiii,^  half  an  inch  knond  it  at  eitiier  t.'nd ;  dissect  yp  from  within  out- 
ward a  flap  (x)  bounded  by  the  dotted  line;  nmke  a  curved  incision,  b^  Ik  at 
the  opposite  side,  its  Icn^^th  being  a  trifle  less  than  that  marked  by  the 
dotted  line  of  the  opposite  side,  hut  otherwise  of  sutheient  width  to  cover  the 
fistula  and  reach  the  dotled  line  when  turned  upon  itself;  scrape  tlie  rutielc 
from  the  flap,  //,  and  dissect  it  up  to  the  edge  of  the  fistula;  arm  each  end  of 
a  fine  carholized  silk  suture  with  a  gmall  curved  needle;  pass  these  two 
needles  from  the  epidermic  surface,  about  a  ijuarter  to  a  sixth  of  an  inch 
apart,  through  the  edge  of  tlic  curled  thip  (Fig.  Hi84*  2)^  introducing  thnri 
from  within  outward— H?orrespondmg  to  the  dotted  line— through  the  base 
of  the  fla|>  (x)  formed  Ijv  the  straight  incision;  after  passing  a  sufficient 


Fio,  1687. 


Fio.  1688. 


Fig,  1687, — Operation  f*»r  hypospadias,  Beck's  methotL     Flaps  aitcj  lirethra  completely 

mobilized,  the  shiillcnv  ^hhivo.  tin-  jrlans  tnoKsfixed  to  receive  enri  of  urethra. 

Fm.  1688» — Operation  r*>r  hypospartias,  Beckys  method.     End  of  iiri'thrn  drawn  into 

place  and  held  with  forceps  for  fasferiiiit!:  with  .Htitehes. 

numlHT  of  thesi'  sutures — one  every  tpi^trtti  inch— ilraw  the  curved  flap 
tK'uealh  the  straight  one  inln  the  space  furn^ed  hy  the  si»paration  of  the  lat- 
ter, 80  tlutt  its  edge  will  corr^epond  to  the  dotted  curved  line  (Fig.  1684,  3), 


i^O. 


14*U 


OPERATIVE  SURGERY. 


and  iiecure  the  sutures  over  u  pii^ee  of  quill  or  cork*  or  fasten  them  irilh 
shot.  The  inner  edge  of  the  htraiglit  tlap  is  now  united  tu  the  outer  edge 
of  the  curved  one,  and  the  operation  is  completed. 

Mdf/o'^  (C,  H.)j  in  a  eoinpreheTi.sive  analysis  of  operations  for  hypo- 
spadias, adds  the  wei<,dit  of  his  experience  to  th«^ 
follow  in;;  nut  hods  of  praetiee: 

Beck's  t  Method.^Beck,  instead  of  foriuing  a 
new  urethra,  dissects  free  and  displaces  forwani 
the  old  one,  thus  ohviatin^r  riiany  of  the  disa^reo 
ahle  features  of  other  methods  of  treattnetil   (Fig, 

Thv  Operation, — Make  an  ineislon  from  the 
center  of  t!ie  abnormal  oiiening  backward  to  tW 
posterior  tliinl  of  the  pendulons  portion  of  Ihr 
tir^an ;  encircle  the  neck  of  the  penis  imnie»iiately 
below  the  coronary  sinns  (Fig.  1685)  with  ti 
nearly  transverse  incision  carried  through  the  id- 
hTTumcnt  while  the  glans  is  strelelied  upward; 
dissect  hack  tlu'  tiaps  thus  forniei],  exposing  the 
distal  third  of  the  penis;  dissect  the  urethra  and 
the  corpus  spongiosum  (Fig.  1685)  completely 
backward  from  the  corpora  cavernosa  nntil  the 
eud  of  the  exposed  urethra  can  easily  l>e  brought 
to  the  top  of  the  glans  penis  \  make  a  lateral  inci- 
sion along  each  side  of  the  groove  of  the  glani? 
t  Fig,  1685),  forming  thereby  two  flaps  of  suffi- 
cient lengtli  to  readily  encircle  the  end  of  the  un*- 
Ihra  when  adjusteil  to  the  l»ed  of  the  wound  thus 
formed;  fasten  the  end  of  the  urethra  to  the  top  of  the  glans  by  four  silk 
sutures  (Fig.  ItiHti),  and  unite  with  each  other  and  with  the  end  of  the 
urethra  tlic  tIaps  formcil  from  the  glans;  also  unite  the  borders  of  the  trari&* 
verse  skin  incision  longitudinally,  thus  improving  the  cosmetic  n^'sult  (Fig. 
Iti8()).  Tim  glans  may  be  prepariMj  to  receive  the  urethra  by  transfixion 
with  a  thin-bladed  knife  and  the  end  of  the  urethra  drawn  through  tlie 
opening  into  place  and  fastened  (Figs,  1687  and  1C88)  and  the  skiti  fhi[>s 
sutured  t  Fig.  H»89).  Bcck\  however,  regards  this  plan  less  favorably  than 
till'  former. 

The  Remark's, — ^The  tunneling  of  the  glans  by  transfixion  is  better  | 
suited  for  eases  with  but  little  or  no  groove  of  the  glans  or  with  ciciitricial 
infiltration  there.  Beck's  plan  of  practitv  is  applicable  to  all  ages,  remem- 
bering that  infantile  tissues  are  more  subjeet  to  soihng  ami  less  virile  than 
are  the  older.  A  rubljer  catheter  or  a  dilator  can  be  passed  into  the  urethm 
and  used  as  a  handle,  thus  facilitating  the  procedure. 

In  peritiml  hi/posptnHas  the  nujbilization  of  the  urethra  can  not  be  ims 
eomjilished.     In  a  case  of  this  kind  a  hirge  inferior  flap  may  tn*  fonnedj 
(Fig.  ltJ90)  of  suflicient  width  to  encoTnpass  a  cntheter  of  proper  dimen- 

♦  Jour,  Am.  Mtxl.  Association,  April  27,  1901. 
t  Jour.  Am.  Med,  Association,  December  9,  1900. 


Fig.  lif'^-i.  «  V(^^'''^iti"-*ii  ^or 
hyposjcidins,  1WU*« 
iiiothod.  End  of  ure- 
thm sntiin^d  in  plnce 
after  traiisfixinu  pliin. 
Flaps  sulim^b  vam- 
pletirig  openition. 
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gions  to  form  a  urethra,  around  whiuli  iuslrumont  the  flap  is  wrapped  and 
its  liaso  united  witli  tine  ehroniicized  catgut  sutures,  tliui^  forming  a  new 
un^thra  (Fig.  101)1),  uliieh  is  lie  Id  in  place  and  the  wound  covered  hy  a 
thqi  of  suitable  shape  raised  from  the  anterior  surface  of  the  serotuiii, 
turned  upward,  adjusted^  and  joined  with  sutures  to  the  borders  of  the 
wound  so  as  to  bring  the  raw  surface  upward  (Fig.  1692). 

liosenbenjcr  denudes  strips  of  integument  at  each  side  of  llie  urethra 
(Fig.  1(>1):]),  which  are  continued  on  to  the  idiLlomen  or  the  senium,  ilr- 
pemling  on  the  nature  of  the  defect  (Epispadias  ( Rosenberger)  or  Hypo- 
spatlias  (Landcrer  and  Bidder))  to  be  treated  (Fig.  lt»03).  In  each  in- 
stants the  denuded  surfaces  are  sutured  together,  and  when  suitable  uinon 
Ijas  taken  place  the  l!aps  are  <1etached  from  the  original  site,  tlius  estab- 
lishing repair,  which  later  site  is  treated  by  suture  or  skin  grafting. 

Van  Hook  devised  the  use  of  redundant  foreskin  for  the  construction 
of  an  urethra,  which  idea  is  utilized  by  Mayo  as  follows:  Extend  the 
prepuce  as  for  circumcision,  and  make  two 
paralbd  incisions  about  an  inch  apart  from 
the  free  border  of  the  prepuce  to  its  attach- 
ment to  the  neck  of  the  penis;  unfold  the 
prepuce,  thus  forming  a  loop  of  skin  about 
two  ami  a  half  inches  in  length;  extend  th«^ 
incisions  along  the  dorsum,  if  the  fold  be 
not  already  of  adequate  length  for  the  pur- 
pose; connect  the  ends  of  the  two  incisions 
by  a  transverse  one  ami  lifi  the  Hap,  leav- 
ing it  attached  nt  tiie  neck  nf  the  penis; 
close  tlic  denuded  area  by  means  of  sutures: 
form  I  he  llap  into  a  tube  by  uniting  its 
borders  with  catgut  sutures,  bringing  the 
eutaneons  surface  within  (Fig,  lt>!*4)  ;  tim- 
net  the  penis  with  a  narrow  bistoury  or 
a  median -si  zed  trocar  and  cannula  from 
above  the  groove  to  a  point  bciieath  the  ab- 
nornnil  opening,  causing  it  to  emerge  at 
one  side  of,  but  close  to  the  urethra;  draw 
through  the  0{>ening  thus  made  the  cuta- 
neous urethra,  suturing  it  at  the  point  of 
entrance  and  of  exit  (Fig.  Hifiri). 

In  about  ten  days  the  pedicle  is  divided. 
Later  insert  through  a  perineal  opening 
into  the  urethra  a  Jacobs  self -retaining 
catheter  (Fig.  W.^h),  and  complete  the 
operation  by  joining  the  cijntigutuis  ends  of 
the  urethra  by  suturing  or  by  molnlizing 
(Beck)  the  proxinuil  portion  nt  the  uri^thra  until  its  extrennty  can  Iw 
inserted  into  and  fastenef'  ^art  with  sutures  ami  tlic  united 

part  eovennl  in  wiffr  inti 

Nove-JoBserand-Ro'  urethra   is  supple- 


Fitj.  WM\. — Oponitioti  for  pc»ri- 
nrul  liyposj>iidias.  \\'«kw]* 
iWk  tiaps.  DupLn-tliips 
nmrkt^d  out,  distal  flap  psirtly 
fiiiaed. 
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nifotod  by  a  now  portion  made  from  the  intogumoiit  at  the  inner  mirfficp( 
the  thigh  and  iiUroduccd  into  platv  over  a  catheter.  Rochet  modified  thii 
step  by  taking  a  Uap  from  the  anterior  aspect  of  the  scrotum  with  base  at 
the  urethral  orifice. 

Thr  0/jm//K/;/.^Make  a  traiisverec  ineieion  four-fifths  of  an  inch  long 
just  in  front  uf  the  abnormal  meatus;  intmdnoe  through  the  incL^ion  aud 
pass  forward  along  the  under  surface  of  the  penis  in  the  subcutaneous  con- 
nective tissue  to  the  base  of  the  glans  a  stout  probe,  thus  elevating  tlie  skin 
alon*;  the  entire  route;  slit  uf*  with  a  knife  or  tunnel  witli  a  trocar  and  can- 
nula tho  inferior  portion  of  the  ghms;  make  from  the  integument  of  the 
anierior  nspect  of  the  serotnm,  and  of  the  penis  up  to  tlie  ahuonnal  opc*niiii» 
(Fig.  ItUhi),  a  sntliciont  flap  to  surround  a  woven  catheter  of  suitable  size 
{21  F. )  to  meet  the  rtH:|uire!iients  of  the  new  urethra;  sew  the  flap  around 
the  catheter  with  the  cutaneous  surf  act;  innermost  and  paas  the  free  end  of 


Fio    1091. 


Fig.  \m2. 


Fio.  !  991. —Operation  for  perinerd  hMx>spaiiiaa.    l)i||!lAy-Bcck  flap.     Uretlira  fomied, 

ilissectkjti  of  overiyinif  flap  be^fan. 
Fig.   1692. — Operation  for  perinpul  hypfispadias.     The  ove?rIying  Beck  flap  in  place, 

lovvi^r  wotiod  undostHL 

the  instrument  along  the  channel  made  by  the  probe  until  ihe  HtlvanHng 
end  of  the  uretliral  graft  a^jpears  a(  the  new  meatus,  when  Ihe  anterior 
ligatnri^  is  cut  and  the  graft  is  sutured  to  the  glans  |H*ni4*  (Fig,  1^7); 


t 
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push  the  catlu'tcr  into  the  bladder,  and  retain  it  llioro  to  pcrnnt  ready 
eseaj)e  of  urine;  close  with  sutures  the  wound  of  the  scrotum  and  penis; 
ap])ly  a  snu<(  dres>in«r  to  the  orjxan  while  held  in  tln'  4'rect  posit i(»n. 

The  Urtmirk's. — The  cathett'r  may  lx»  retained  until  the  wound  is  healed 
(seven  days)  unless  contraindication  arise.    After  three  or  four  days  more 


Fi<i.  1093.- 


Oporation  of  p(Tin(*]il  hypoHpudias.     HoHeii)MTf>;(T.  Tjiiulrror  and  Bidder 
method. 


a  <ound  should  Ik*  passed  and  this  measure  repealed  for  some  time  (throe 
or  four  weeks)  to  ohviate  undue  contraction  of  the  new  channel. 

This  is  an  in«renious  operation  which  has  proven  successful  on  several 
occasions.  Should  a  list u la  arise  at  the  seat  of  junction  of  the  old  and  new 
])ortions  of  the  channel  proper  union  of  the  two  can  Im'  attained  the  same 
as  in  the  precedin^r  instan<*<». 

Thr  (icnvral  lirninrk's, — The  use  of  the  scrotal  and  preputial  tissues  for 
primary  reparative  Haps  is  not  a<lvisal)le,  uidess  tlaps  from  other  sources  are 
(Hit  of  the  (piestion.  Primjle*  reports  the  transplantation  of  bullock'8 
urethra  for  cure  of  con«renilal  and  a4'(|uire<l  defects  of  the  human  urethra 
with  encouraj^in^  success.  The  |H*culiar  structure  of  these  tissues  intor- 
])oses  an  obstacle  to  prompt  healinir  by  reas<»n  of  oMlematous  swellin»r  and 
corru^^ition.  IIow<'V<'r,  when  necessary,  these  tissues  <an  1m'  emjdoyed  with 
satisfacti<»n  to  close  small  opt'nin*rs  directly,  or  to  siipplenu-nt  the  use  of  the 
more  reliable  structures.  It  is  wise  to  (»orrect  the  penile  drformity  as  early 
as  possibh*,  in  order  to  stimulate  its  growth  to  the  fullest  extent.  The 
Iniried  sutures  should  Ik*  of  catgut,  the  others  of  silkworm  jr'it  or  horsehair. 
The  raw  surfaci*.**  should  be  accurately  apposcnl,  and  the  sutures  not  tiirhtly 
drawn.  Tf  the  line  of  appoflition  be  puckered  in  places,  primary  union  tluTO 
will  fail  to  take  plae  -ivasation  of  nrine  may  occur  and  small 

nber,  UKVI. 
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troubKisonie  fistula*  follow.  Usually^  liowt?ver,  these  fistulous  openings  h«I 
quilc  readily  at  a  Iiiti>r  pt-rind  with  instrunwiital  dilatation  of  tbo  un-rhrj 
After  union  of  t\w  iiorders  of  the  woiiml,  ilit^  or»rai)  h  drosi?eil  H^ihtly  with 
iodoform  gauze  and  carefuHy  j^upportcil  in  the  most  comfortable  position. 


Fto.  1694. — Operation  for  hj'pospadiafl.    Van  Hwik's  method,  redundant  foreskin 

t^mployed  for  urethra. 


^ 


t^^b 


The  application  to  the  borders  of  a  narrow  dressing  of  iodoformizod  col- 
lodion protects  them  from  external  infection  and  holds  theni  siletidily  in 
place.  But  if  this  d residing  contract  overmuch,  the  urinar}'  channel  may  be 
narrowed  and  the  eseajie  of  urine  correspondingly  impeded,  esijKX'ially  if 
much  swelling  takes  place.  The  retention  in  the  bladder  of  a  rubber  cath- 
eter for  two  or  thrtn*  days  h  sometimes  practiced  with  satisfactory  outeoinr. 
However,  the  irritation  of  the  instrument  and  the  escafM?  of  urine  along  the 
side  may  produce  nmch  trouble,  and  require  a  prompt  withdruwttl.  The 
passing  of  several  hnrsehairs  or  threads  of  silkworm  gut  through  the  ure- 
thra along  the  i  atheter  and  out  of  the  perineal  opening  affordg  good  drain- 
age, The  charging  of  the  urethra  with  t^terilized  oil  at  the  time  of  intrr»- 
ductit»n,  will  do  nuieh  to  U^i^avu  and  perhaps  may  obviate  these  dangiT^ 
entirely.  The  writer  has  [»racticed  the  injection  of  a  »mal!  amount  of  gter- 
ilized  oil  into  the  urethra  Ix^fore  each  alternate  act  of  micturition,  for  two 
or  ihtve  days*  with  excellent  results.     The  repeated  iniroducliun  of  the 
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catheter  at  tiiis  time  ia  object iooabli',  especially  if  much  sr welling  lie  pres- 
ent, not  only  k'eause  the  advancing  end  imperils  the  line  of  union,  but  the 
oppcxsition  of  the  patient  nuiy  cause  tearing  asuiid*  r  of  the  wound. 

The  H( suits, — The  dangers  to  life  with  proper  tare  are  insignificant, 
indeed.  The  usefulness  of  the  organ  is  much  enhanced  if  the  operation  is 
done  as  early  in  life  as  possible.  The  general  results  in  older  subjeets  are 
more  disappointing  in  the  linal  outcome  than  are  tliose  of  the  younger.  Not 
infrequently  a  snuill  and  even  persistent  ilstula  may  follow  a  failure  of  union 
at  some  point,  hut  the  repeated  use  of  sounds  will  frequently  assist  and  also 
add  to  the  completeness  of  the  cure  by  increasing  the  capacity  and  estab- 
lishing a  uniformity  of  the  diameter  of  the  urethral  canal. 

Epispadias, — Epispadias  results  from  a  deficiency  in  the  rni»f  of  the 
urethra.  This  deforndty  is  less  frequent,  but  more  trouhfesonie  and  ditli- 
enlt  to  cure  than  hypospadias.  In  this  also  the  penis  is  dwarfed  and  curved. 
In  some  instances  the  ofiening  into  the  bladder  is  exceedingly  large  and 


Fia.  1095.— Operation  for  hypospadias.     Van  Honl^'s  methml,  fon-skrn  Ui  complete 

urethra. 


ineontinenee  of 
from  operatio: 
eessful,    The 
ding  defoi* 


'>n*«ent*     However,  urinary  control  often  results 

►rw^cts  it  can  not  be  regarded  as  snc- 

ry  reBulls  in  thie  as  in  the  pre- 
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The  fjt'ttvntl  and  sifecinl  prepnmiwn  of  the  patient  and  the  partd, 
the  atteuiftm  to  clL'tails  (Uiriii«j^  and  after  uptTatiuii,  are  substantiaJIy  thcsr* 
empluved  in  hvfjospadias.     It  should  be  noted  at  this  time  especially  that 
the  principle.^  of  repair  are  siioilar  in  hypospadias  and  epijjpadias.     In  faet,  \ 
many  of  the  stej»s  of  opera tioiL<  for  cure  of  the  former  defect  are  equally 
etlieient  in  reiiR'dyin;j;  tlie  hitter. 

Nelaton^B   Method   (Fig.  Iti^llS). — Draw  the  prepuce  down  over  the  end 
of  ttie  [lenii^  and  hotd  it  there  with  a  ligature  during  operation  ;  adjust  Uw 


Fia.  1690. — Operation  for  hypospadias^. 
NovtWc>«st*rand' Rochet  method,  urethra 
formed  of  integuments  ready  for  draw- 
iriir  irilo  pliu'e. 


Fio.  1697. — Operution  for  hvpospadiaflL 
Nov^Josseranii- Rochet  nietnod,  Lntc;git* 
meiif^ry  urethra  drawn  into  place. 


ficni-  lo  ibe  strip  of  wood  (  Fi^.  1077.  p)  ;  pin  it  in  place  and  make  n  lonj 
tudinal  incision  aloti^f  each  side  of  the  urethral  gutter,  n,  a\  at  the  jiinetinn 
of  the  skin  and  naieous  iiiemhrane,  fn>ni  the  corona  glandis  to  the  abdom- 
inal wall ;  make  a  rij^ht-an^ded  traii8verse  ahort  outward  incision  from  the 
endg  of  each  of  the  longitudinal  ones,  two  or  three  lines  in  length;  dissect 
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¥iG,  \mi^.—SMuUm*fi  method 
of  optTafH»n  for  efnspfidirt», 
ForTiiation  of  ahdomiiiiil  (2) 
and  fK'tiile  flujw  Ix,  y). 


outward  from  ike  exterior  lip  of  uarh  iiu'i.>ioii,  a,  a\  to  ihc  outer  liiiiiU  of 

the  tnuifivert^e  ineisioiis,  I'ormiii^^  two  Hujis,  j- 

and  //;  mark  out  a  third  tlap  on  the  nhilomiruil 

Willi,  I,   by  earrving  upward    fnun  the  outer 

liiuits  of  ilie  proximal  traiisvrrfje  iiuisicui  two 

parallel  iueisions,  (\  e\  eonnecting  them  ahnve 

by  a  transverse  cut;  refltK-t  the  abdominal  flap, 

2,  downward  so  as  to  form  the  roof  of  the  new 

urethra,    the   cutaneous   Burfate   being    undtT- 

iiiost;  unite  over  a  eatheter  the  paralhd  lif>rder^ 

of  the  ahdominal  flap,  2,  to  the  inner  horderi^ 

of  the  primary  ineisioui*,  a,  a\  a,  a*  ( Fig.  KJDfi) ; 

re-enforce  the  abiloniinal  flap,  z,  bv  a  scrotal 

one   (Fig.  1*)!18,  /)   Hunted  above  by  a  eurvtHJ 

ineision  eircumRTibing  the  under  half  of  the 

organ  at  the  peno-serotal  junction  below  by  an 

incision,  f\  parallel  with  the  first,  located  the 

length  of  the  i>eni^  IxMieath  the  upper  one,  and 

each  extrt'mity  reuuiining  eoniinuouis  with  the 

integument  of  the  outer  surface*  f-;  dissect  the 

flap  up.  slip  the  pcni^  under  it,  and  bring  the 

raw  surfaces  of  the  fla.])s   {(  and  ;)  in  eoniaet  wit!i  each  otluT;  unite  thr 

borders  of  the  scrotal  flap  to  thi><e  of  the  jx'uile  lla|»s,  s  and  ij,  at  </,  //»  and 

eloijc  the  ahdominal  and  scrotal  wounds  with  sutures. 

The  Jiemarks. — The  hair  bulbs  cf  the  pr«>posed  abdominal  flap  should 

1h'  drstnwd,  and  the  part  allowt-d  Uy  heal  before  the  flap  is  made,  to  avoid 

the  subse(]uent  annoyanee  of  tlie  eajullary  growth.  The  width  of  the  ahdom- 
inal flap  should  exceed  somewhat  the 
distance  kiwcen  the  };enile  parallel  in- 
cisions, a,  rt,  in  order  to  establish  a 
capaeious  urethra.  Fine  sutures  of 
Filk  or  of  cbromieized  catgut  may  be 
employed.  If  urine  escapes  by  the  side 
of  the  catheter,  or  the  instrument 
causes  irritation,  it  §hoidd  1m.'  removed 
at  once,  and  the  cmc  treated  as  in 
bypos[iadias. 

The  A  fier-ireat  me  fit — An  aseptic 
and  well-oiled  eatheter  is  introduct»fl 
and  fastened  in  tbe  urethra:  the  parts 
are  dusted  with  iodoforni,  and  a  light 
gauze   dressing   is   ai>plii'd    from   time 

Fio,  1699.— N^Iaton'a  method  of  ofH-m-     to  time  4s  ncvded.    Tlie  bladder  should 

tion  for  ppispadia^s.     Fnrnmtion  and     y,  drained  through  the  catheter,  if  pos- 

applicatiori  of  twnjtul  flap  (/).  -ii      •      .1  1        i      1         -11 

^'  sdde,  m  the  manner  already  described 

(page  1308),  and  tbe  patient  '     Vdding  kept  dry.     If  need  bt%  tbe 

sutures  are  rcnu>ved  in  a  we<  lid  Uie  catheter  at  tbe  end  of 

a  wc^k. 
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The  ResuUs, — With  aseptic  attention  there  is  no  danger  ta  life,  pmmpt 
aiifl  satisfactory  healing  ii^iially  takes  place,  and  thereby  the  lociil  aiul  gen- 
eral conditions  are  ntiich  improved. 

Thiersch's  Method. ^ — In  Thiersch'^  method  a  nrethra  is  eon^^tructeil  uf 
more  lu/arly  tiic  norinal  diameter,  and  the  glans  penis  is  covered.     Thi4 


FiO.  17(X>.— Thiprsf'h*9  meth- 
od of  npf^nitioii  lor  ppispa- 
dian,  first  sta^e,  transverse 
section,  a,  a,  ( ■onv<*rf^ins 
incisions,  c.  Median  fjor- 
tion. 


Fir,.  1701,— Thiersch's 
nietJiixl  of  operation 
for  epispadiiis,  first 
fita^^f.  Freshening 
surface  of  glans. 


Fio.  1702,— Thier^ieh's  meth- 
od of  opf'rution  for  epispa- 
diaa,  first  stage.       Depre^ 
sion  of  middlp  porttou  and  , 
union  with  pin. 


procedure  is  divided  into  four  stages,  end  retiuire;?  often  several  months  for 
its  completion. 

lite  Fir.si  Stage  (Figs.  ITOO,  irni,  und  170*2),— The  first  stage  relatr*s 
to  the  construction  of  the  meatus  and  the  glsiiidular  portion  of  the  nrethra, 

and  h  praeticiHl  as  follow<:  Make  a  deep  ei)n* 
verging  incision  into  the  glans.  three- fourths  of 
its  thieknci^s,  along  each  side  of  the  un-thnil 
glitter  (ffj  a^  Vt^^,  17<)t1);  frej^hen  a  narrow 
surface  of  the  outer  portion  of  the  ghmi^  the 
entire  length  of  the  inei!?ions  {Fig,  KOI);  de^ 
press  the  middle  portion  with  a  catheter,  and 
unite  togetlirr  around  it  the  lateral  portion* 
at  their  freshened  surfac^en,  holding  them  in 
place  with  fine  needles  armed  with  figure-of- 
eight  snturi's  (Fig.  1702),  or  with  silkworm- 
gut  sutures. 

The  Second  Siagr. — In  tlie  mx*ond  i^tagi? 
the  nix'thra  is  constructed.  Thh  stage  is  not 
hcgnn  imtil  the  ohjects  of  the  prcanling  one  are 
completely  attained.  Then  make  an  inei^ion 
throu^di  the  skin  and  snhcuta neons  tis.»?ne  at  the 
edge  of  the  nrethral  gutter  at  the  right  ©idt? 
(a.  rt,  Fig.  1703);  also  a  short  outward  tran^ 
verse  cut  from  each  end,  o,  b.  Make  a  second 
incision  on  the  left  side,  paralh*!  wiih  the  pro- 
irding  one,  half  an  inch  external  to  the  aigi? 
of  the  urethral  snitter,  r,  r,  and  a  trangverse  one 
at  each  extremity,  c,  df,  extending  inward  to  the  liorder  of  the  un*lhnil 
groove.  Dissect  up  flaps  .r  and  //  (Fii,^  ITfH),  making  them  a$  thick  a^ 
practiealde;  raise  and  tnrn  the  flap  y  over  a  catheter  in  the  arethral  gutter 


Fig.  1703.— Thii-rsirh's  meth- 
od of  operation  for  epispa* 
dias,  beginning  of  serond 
stagi?.  a,  a.  Proximal  irw 
cbion.  a,  b,  a,  b.  Short 
transverse  incisions,  c,  r. 
Distal  incision,  e,  4,  r,  d. 
Short  transverse  incisions* 
X  and  y.  Dorsal  flaps  z. 
Fistulous  opening. 


* 
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so  as  to  form  the  roof  of  Uio  nmv  elianni'L  ils^  raw  surface  being  yppt>rniost 
(Fig.  1T05).  Pass  S4?veral  sutures  throuf^h  it  near  to  its  free  margin,  tlience 
Ihroutrh  the  Iiiner  Ixirder  of  the  tirst  incision,  a,  a  {Fig.  1703),  and  fasten 


Fig,  1704.^ — ^Thiersch^s  method  of  opera- 
tion for  epispadias.  Be^nning  c»f  second 
stage.  Trans verncj  tseetion^  »howLng  for- 
mation of  flaps  X  ami  y. 


FiQ,  1705.-*Thiersch's  method  of  operation 
for  epispadiaa.  Ending  of  Hei^jrid  triage. 
Transverse  section,  flaps  re  fleeted. 


them  by  a  qnill  or  shot  attachment.  Tlie  thip  .r  is  tlien  drawn  across  the 
former,  so  tliat  th*^ir  raw  surfact*^  are  iu  eontaet  throughout,  and  its  free 
margin,  a,  a,  joined  to  the  outer  side  of  the  incisionj  c,  c,  by  sutures 
(Pig.  1706). 

The  Third  8tagr, — Tlic  third  stage  consists  (Fig.  1707)  in  dosing  the 
small  opening  located  1x4 ween  the  glans  penis  antl  the  roof  of  the  urethra 
(Fig.  170G,  a).  The  prepuce  is  emph>yed  for  this  object  in  the  following 
manner:  Raise  up  and  buttonhole  the  pendulous  prepuw  (b)  at  the  lowest 
part,  and  press  the  glans  penis  through  the  opening;  freshen  the  margins 


Fig.  1706. — ^Thlersch'^  niethnd  of  operatior* 
for  epi«p*wiii'is.  tomplefion  nf  avcoiid 
Htaisje.  a.  Ant^'rior  defet^t.  6.  Prepuce, 
J.  I>oraal  flap.     z.  Fistulous  opening. 


Fig.  1707.^Thierw(*h's  rnt'thcMi  of  opera- 
tion for  epispadias,  third  8tage.  An- 
terior defect  clotied. 


of  the  gap  on  the  dorsum,  and  c\o^*'  i+  w'^b  f>  ilnp  fonin-d  from  the  rellected 
prepuce  close  at  hand  ( Fig.  1 707 ) 

The  Fonrih  Sttige, — ^The  fourib  ctntrt*  i^  directed  to  closing  the  opening 
into  the  bladder  (Fig.  1706,  ne  b%'  m#*r,ng  of  two  thqis — right 
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and  left  (Fig.  1708,  a,  6).    The  left  (b)  is  taken  from  the  left  groin, 
triangiilar  in  shapi\  with  the  base  located  at  the  left  upiK*r  half  of  the  opesKl 


Fio.  1708. — Thierai^h's  method  of  opcnv- 
tion  for  f*pi«padias,  fourth  stage. 
ClosuFL'  of  fistulous  opening. 


Fig.  1700* — ^Thiersch  s  methiid  of  operft* 
tion  for  epispadias*  Completion  of 
fourth  fitage. 


ing,  and,  when  turned  dow 
roof  of  tlie  opening  (Fig. 


Fig.  l71iJ.  — Uupky's  method 
of  oijeration  lor  epispHilius, 
seeond  stagti.  a,  a\  Freijh- 
ened  surfjictiQ,  i.  Fistylous 
opening. 


aiieptic  and   p1a»tie  ear^, 


nward  with  the  raw  surface  uppermost,  forms  the] 
1T<IH),     Jl.s  margins  are  R»we<1  to  the  frin^^hentnl 
u(»i)er  border  of  tlie  new  nwf  of  the  urutiirai 
(Fig,   1709),     The  right   flap   (n)   is  hmgerJ 
and  the  base  ib  located  at  the  right  external 
ahdonunid  ring.     Its  raw  surface  is  placinl   in  I 
eon  I  net   w^itb   that  of  its^  fellow,  and    fa^tt-niM! 
ill  placv  with  .sutures  (Fig.  I7<*y)  adtln*sa*il  to 
the  eontignons  borders.     The   remaining   rawj 
surfati?    (r)    i^  p(Trnilt»iHl   to  heal  bv  granula- 
tion, or  repaired  by  skin  grafting. 

The  li I' marks, — A  propter  interval  should  i 
elapse  between  each  stage  of  the  operation,  tai 
allow  of  complete  repair  of  the  precx»ding 
steps  and  a  suitable  est i mate  of  their  success. 
Formerly  Thiersch  established  a  t«*mjiorary 
]>erineal  fistula,  but  he  has  &ince  decidetl  that 
with  propt-r  en  re  it  neiKl  not  be  made. 

Duplay^s  Method. — ^In  Duplay**?,  ns  in  the! 
pretH^ding  metliod,  the  Operation  is  divided] 
into  four  stages: 

The  first  stage  is  allotted  to  the  8traighi-| 
ening  of  the  penis  and  repairing  the  op^rattn*] 
defects     ineiilent    thereto    with     the    greatf«tl 
so  that  additional   tissue  ohii^truction   will 
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follow  operative  oftort.     This  measure  is  attained  in  the  manner  already 
descriijed  (page  14()0). 

The  Second  Stage. — In  the  second  stage  the  urethra  is  formed  entirely 
(Fig.  ITIO)  from  tlie  central,  x,  x,  penile  structures. 

A  strip  of  tissue  about  a  quarter  of  an  inch  in  width  is  freshened  at  each 
side  of  the  urethral  gutter  (a,  a'),  and  the  freshened  surfaces  are  united 
with  each  other  over  a  catheter  by  means  of  quilled  sutures  (Fig.  1711). 
However,  if  the  urethral  groove  be  shallow  at  the  outset,  a  median  incision 
(a)  is  made  along  its  whole  length  to  facilitate  easier  adjustment  of  the 
freshened  surfaces. 

The  Third  Stage. — In  the  third  stage  the  prepuce  is  treated  as  in 
Thiersch's  method,  and  so  arranged  on  the  dorsum  of  the  organ  as  to  pro- 
vide a  sound  cutaneous  covering  for  as  much  of  its  distal  part  as  is  possible. 

The  Fourth  Stage. — The  fourth  stage  is  devoted  to  the  closure  of  the 
opening  into  the  bladder.  The  surfaces  of  the  apposed  borders  of  the  gap 
are  freshened  and  united  and  held  in  place  by  shotted  sutures. 

The  llemarl-s. — The  same  aseptic  care  is  exercised  in  this  as  in  the  pre- 
ceding methods.  If  permissible,  the  catheter  is  allowed  to  remain  in  the 
canal  with  the  end  in  the  bladder  until  the  wound  is 
safely  healed.  The  writer  has  practiced  Thiersch's 
method  repeatedly,  and  in  each  instance  with  entire 
success.  In  no  case  was  a  temporary  perineal  fistula 
made. 

Perineal  Hypospadias  (perineo'scrotal). — This  form 

of  hyj)(>spadias  is  the  ran»st  of  all  of  these  defects, 

and  the  deformity  is  great  and  the  j)rospects  of  success 

of  operative  effort  more  uncertain  and  protracted  than    Fio.  1711.— Duplay's 

.,,  -    .,  T        •     1  mi  Ti-  method  of  opera- 

in  either  of  tiie  prewding  instances.      The  conditions        tion  for  treatment 

of  the  penis  are  variable,  and  often  complicating,  the  of  epispadias, 
organ  sometimes  IxMiig  unusually  atrophied,  strongly  Sid™^!^^"  a^  Me^ 
incurvcHl,  and  attixed  to  the  scrotal  fissure,  thus  obscur-  dian  incision, 
ing  the  urinary  opening.  The  operative  treatment 
relates  to  remedying  the  penile  ])ortion  of  the  deformity  by  the  stated 
method  suited  to  the  purpose,  followed  with  closure  of  the  perineal  defect 
by  direct  union  or  by  })roper  flap  procedures. 

The  General  Remarks. — The  small  and  often  tense  flaps,  the  urine- 
soaked  dressings,  an  irritable  bladd(T,  a  fretful  and  uncontrollable  subject, 
together  with  unwelcome  physiological  manifestations  due  to  irritation  and 
handling  of  the  parts,  contribute  largely  indexed  to  the  failures  that  so  often 
attend  these  j)lastic  efforts.  Beck's  metluKl  disposes  of  the  need  for  the  use 
of  a  catheter.  Perineal  iiection  also  is  sometimes  utilized  for  the  purjmse. 
Cleanliness,  with  bladder  drainage,  urotropin,  and  demulcent  drinks,  may 
lessen  the  evil  local  effects  of  the  urinary  soiling.  Tunneling  of  the  organ  so 
as  to  bring  the  urethra  out  at  a  point  above  the  a{)ex  of  the  glans  will  lessen 
and  ]>erhap8  prevent  the  dm  "^  'mrving  that  so  often  follows  other 

methods  of  action. 
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ACQUIRED    UltETlttiAL    I1RPECT8. 

The  vralh  of  the  urethra  niiiy  suffer  Iobb  of  substance,  producing  a  fistull. 
The  etiliber  of  the  canal  may  be  diminished,  eaiming  stricture,  either  of 
whieh  usually  depend,^  upon  acquired  causes. 

Before  iittenipting  an  operBlion  for  the  closure  of  a  urethral  fistula  the 
caliWr  of  the  canal  ^houhj  i>e  iiuuk'  m  near  to  its  normal  size  as  possible  by 
appropriate  treatnient  of  the  strictures  and  such  other  obstructions  as  may 
exist  in  its  course, 

Drethrorrhaphy, — Urethrorrhaphy  is  employed  to  close  a  *«mall  urethral 
fistulii  Tiot  exceeding  a  fifth  of  an  inch  in  diameter,  if  it  be  circular,  and  one 
fourth  if  longitudinal  If  reasonable  suea'ss  is  to  be  attained,  it  18  neces- 
sary that  careful  attention  be  paid  to  every  aseptic  detail. 

Before  beginning  the  oywration  empty  the  bladder,  and,   if  necessa 
administer  an  anirf-thetic.     Ijoeal  ana^^tbesia  will  comn\only  siifhee. 

The  Opemiion. — A  sound  is  introduwd  into  the  urethra,  and  the  handle 
given  in  charge  of  an  assistant.  The  edges  of  the  opening  are  carefullv 
pared  obliquely  from  without  inward,  and,  when  completed,  should  pres<?nt 
a  funnt^l-sbaped  a]>pearance,  tbe  ajH-x  corresponding  to  the  mucoui^  openinj^ 
of  the  canal;  undercutting  is  then  done,  dividing  the  tissues  into  two  sepa^ 
rate  planes  (Fig.  1712),  The  wound  is  then  cIohhI 
longitudinally  by  uniting  each  layer  ^paratcly  (Fig. 
1713),  tbe  former  with  catgut,  the  latter  with  horse- 
bair,  silkworm  gut,  or  silk  (Fig.  1714).  CItwure 
without  undercutting,  by  means  of  silkworm  gut, 
horsehair,  or  antiseptic  silk  sutures  carried  down  to,. 
hut  not  through,  tbe  mucous  lining,  the  intervals  be- 
bort ,   may   1m^   m  ade    (  Figs,   1 T 1 5  and  1 7 1  ti ) . 

The  After-treaf meuL— TliG  patient  should  be  kept  quiet  and  given  alka- 
line  and  demulcent  drinks,  and  the  urine  drawn  with  a  catheter.  It  is  a 
wise  precaution  to  inject  aseptic  oil  into  the  urethra  before  the  introduc- 
tion of  tbe  catheter.  The  catheter  may  Vm^  introduced  before  the  i^wing^ 
and  allowed  to  remain  as  a  guide  to  the  latter,  and  for  the  escape  of  urine 
thereafter,  as  long  as  advisable. 

The  Comments. — The  il!  etTects  of  the  contact  of  urine  with  the  fresh- 
ened borders  of  the  opening  emphasizes  the  wisdom  of  the  establishtnent  of 
perineal  drainage  during  the  healing,  unless  especially  contraindicated. 
However,  in  some  cases,  tbe  catheter  can  l>e  borne  by  the  urethra  long 
enough  to  allow  the  wound  to  heal^  thus  avoiding  the  perineal  element  of  the 
case.  If  the  catheter  be  well  borne,  its  use  may  lie  supplemented  by  a  rubber 
tube  extending  from  it  to  a  vessel  beneath  the  bed. 

Urethroplasty — I'rethrofilasty  is  employed  to  close  larger  openings  than 
those  within  the  domain  of  urethrorrhaphy. 

If  Haps  l>e  dissected  upon  either  side  of  the  opening,  and  drawn  logtBtker 
and  joined  in  the  median  line,  imperfect  union  is  very  apt  to  result  qh 
account  of  their  thinness,  median  contact,  and  from  eluggiah  granul&Uaa 
process. 


Fm.  1712,— L'rethror- 
rhuphy.  Tissijes 
undercut,  sepa- 
mt-edj  and  pre- 
pared for  sowing. 

tween   I  hem    be  in  if 
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NfilatOB's  Mithod  (Fig.  1717),— In  Nelatoir^  metlurd  \]w  eilguh  of  the 
opening  are  first  paretJ.  anil  then  the  integument  is  detaehed  subcutaneously 
for  about  an  inch  around  it  by  entering  a  long,  tkin  knife  blade  through  a 
transverse  cut  just  bt4ow  the  opening.  The  liberated  integument  is  then 
joined  in  a  longitudinal  fold  along  the  median  line  by  means  of  fjuilted 
sutures. 

Dieffpubach  (Fig,  1718),  instead  of  dissecting  siibeytaneously,  raised 
two  parallel  longitudinal  flaps^  and  fastened  the  middle  of  their  raw  under 


M^ 


Fia.  1713,— Urethrnr- 
rhapliy.  Dei'p  lay- 
er o(  tissue  unittHl, 
sfao\^Ti  tninsversely 
and    longi  tud  in  ally. 


Fio.  17l4.^Urethror- 
rhaphy.  Deep  and 
8U[>eriifiul  tiHsiies 
eJosed,  whown  trans* 
versely  and  k*ngi- 
tudmallv. 


surfaces  together  by  sutun's  [uissrd  through 
leather  sujjpDrts  at  each  Hide.  Two  ur  three 
rows  of  sutures  ean  be  us4h1  instead  of  this 
method  of  ajjposition. 

Dclperh  dissi*(^ted  up  a  single  f\np,  drc*w  it 
across  the  tistuhi,  and  fastened  it  to  a  raw  sur- 
fae*'  prepared  on  the  ojxposite  side.  Arlntid 
made  two  transverse  flaps,  one  in  front  and 
the  other  l>ehind  the  fistula,  about  an  inch  and 
a  half  in  width.  The  anterior  one  was  dis- 
serted up  toward  the  glans  about  three 
fourths  of  an  ineh,  ant!  tlie  [losterior  one  haek 
over  the  serotum,  until  it  could  be  easily 
drawn  foiward  so  ns  to  cover  t!ie  fistula. 
The  eutaneous  surface  of  the  anterior  ]K>r- 
tion  of  the  scrotal  flap  was  fresliencd  and  tlie 
ftap  drawn  forward  so  as  to  cover  the  fistula, 
and  the  anterior  flap  drawn  backward  over  it 
and  united  hv  sutures. 

Hufiivd  (Fig.  in  ni 

the  method  employi 
lateral  median  f 


Fid.  1715.— Closing  large  ure- 
thral fistula,  0%'al  freshen- 
ing. 


Fig.  1716.— ^Tlosing:  lanpre  upe- 
thniJ  fistina.  Fr^hened  bor- 
ders  and  Jat^^rul  flapH. 

the  peno-serotal  ju net  ion  by 

it  oi  epispadias,     A  quadri- 

\mg,  was  taken  from  the 
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i^rotiuij,  turned  forward  ovlt  the  fistula,  and  its  raw  surface  covcrwj 
two  Hiip,^  taken  from  the  tJidd'j*  and  drawn  together  sa  as  to  nioei  in 
nu'ilinii  line. 

Dittel's  Method  {hjj  flap  slidintj). — Acrording  to  DitteL  when  the  fistula 
lies  in  the  neigliborhood  of  the  serotum,  it  is  ea.^y  to  draw  the  sc.-roiiil  $ktn 
over  it.  But,  should  the  {M)sLerior  angle  of  the  eoaptcd  surfaces  be  ei^poaed 
in  iiriiutry  inllltnition,  it  vvouhl  he  lx»tter  to  employ  a  skin  flap  which  h*# 
been  libenited  from  the  8uljriilaneoii,s  tiBSues. 

The  operation  is  performed  ay  f<jllows:  A  large  metal  Boimi]  iis  infr<v 
dueed,  putting  the  urethra  and  fistula  opening  on  the  c^treteh.  The  sear  ii^ 
gue  around  the  fi.stnia  is  trimim^d  away,  80  that  the  resulting  freshened  Bur* 
fare  ha^  an  ohlong  shafie,  its  hmg  diameter  lying  traUi?Yi-rMely  to  the  long 
axis  of  the  penis.  An  ineision  parallel  with  the  poj^terior  margin  of  th<» 
wound  h  now   made  through  the  scrotal  skin,  which  is  distant  from  the 

tistula  one  to  one  and  a  half  ineh,  afoordinir  toj 
the  size  of  the  denuded  area,  Th«»  flap  tlm^*  <intJ 
lined  h  tlisseeted  up  from  the  sabe-utaiJi*ous  tw-f 
sues,  formijig  a  tranHverne  hridge  of  gkin  whieJif 
ib  slid  forward  over  the  an*a  to  be  covered-  Th 
anterior  margin  of  the  hridge  is  joined   to   th^  ' 


Fig.  1717,— Urethmplaaty, 
N^lttton's  aiethod. 


Fig.  171M.— t  V^throplaaty, 
Dieffenbat'li's  method. 


Fig,  1719.— rrethroplnsty, 
Rigaud'a  mc^th4xl. 


anterior  margin  of  this  area  by  means  of  button  sutures.  The  posterior  slit 
k  left  open,  or  is  used  in  m  far  as  to  introduce  a  soft,  thin  ealhetor  for 
the  j^nrpose  nf  raising  the  hindf»r  nitirgin  of  the  hridge  and  prottn^ting  tho 
wonnrl  from  urinary  infiltration.  After  tlie  flap  ha^s  uniteil  anteriorly,  Ihi' 
posterior  slit  is  fn*shened  nj)  and  its  edges  united  in  a  manner  similar  to 
t  h  a  t  a  I  r(*a  d  y  d  r-  ser  i  I  x  •  rl . 

Operation  by  Flap  Transplantation. — In  refreshening  the  edges  of  the 
fistula  in  this  ojR'ration,  a  long  oval  sluijie  is  given  to  the  deniid**d  area* 
A  fiap»  the  si/.t*  of  whieh  somewhat  extM'fils  that  of  the  art'a  to  be  covennl,  is 
formed  from  the  scrotal  integument*  its  base  situated  either  quite  at  the  pos- 
terior rnd,  rjr  else  near  one  side  of  the  rc^freshed  oval  surfai-e.  In  the  formvr 
instanee  tht*  Hap  is  swung  around  on  its  pcnliele,  ns-  is  a  flap  frnm  the  skin 
of  the  forehead  in  rhinoplasty.    In  the  latter,  the  (lap  is  expusied  to  a  tnttd-* 


JUn 


Firr,  17*2f), — Tnstnim**iit-8  emplnyed  in  p4»rineal  i*ef  tion  and  conditions  rwiuiring  it. 

a.  Pprinral  draina^i*  tub*'  with  t^ipps.  h.  WistouTWs,  stmiijht  and  blvmt.  <•,  Bij^loiirv, 
J>lurit-pijifitt'd.  d.  UlhunVs  lithotomy  knifi\  *\  Tr.u-tum  loops,  /.  Tunneled  staff. 
(f.  TnmifhMj  rathet^T  und  >tylri,  h.  Small  ^ini  cathi'ti  r,  i.  I^in/^  wilviT  probe. 
/,  Banks's  whalebone  dilak»r  and  a  whalelioiH-  ^nido.  k\  Flexibk*  K'lni  hulfitjus  bou- 
gi(*K,  a.HHorted  ^^iz^^,  /,  ()tiM^s  metallic  biilbfiij?^  hoU|ries,  fi^isorted  Mi/,(»8.  w.  (inw^ved 
fifulT.  o.  Still  Kound.  CI,  Sris.H*»i>,  sbori  iilnnt-fM>infi'<J^  «traijii;ht  ;*nd  rimed,  p. 
Brr>wn*s  Mii.shiiiK  ilinvtor.  7.  reale'n  K'^jr^cet.  r.  Aniol*8  fine  ilirecior,  tt.  Large 
curved  nt»edk>  ami  silkworm  »jni  /  ThiitnL  mhI  rn.ni^si-fiuif  h  f.,n  i-r,^  u.  (« lass  pen  id 
gyrinee.     r.  Forripn'S44Ure.  nt.     y.  Dluni 

and  hooked   retractors,     i,    -  ^  tind  sounds. 

Wipers,  ligatures,  and  ganaLvt  laUuiild  be  j*roud*d. 
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erale  tension.  The  flap  is  stowed  in  poi^ition  by  means  of  button  sutm 
After  union  bas  taken  pkoe  at  it^  free  extremity  a  secondary  operation 
performeti  for  closure  of  the  opening  at  the  base  of  tJie  flap,  and  for  t 
proper  tR'utnient  of  tlie  jjedicle. 

Urethrotomy. — Ponret  exposes  an  iiR'urable  Btricture  through  a  m^h 
ineision  in  the  usual  manner,  divides  tlie  urethra  transversely  at  the  proj 
Tiia!  side  of  the  eonstriction,  slits  the  under  smrfaoe 
the  eentral  stump  fur  a  short  distanee,  and  stitohoj?  it  t 
the  lower  angle  of  the  eutaneou4>  wound.    The  end  of  th 
peripheral  urethral  stump  is  sutural,  dropped  into  t 
wound,  which  is  then  closed  and  stitched  down  to 
perini'al  ojic^ning. 

Perineal  Urethroplasty. — Perineal  urethroplasty  bn 
been  practiced  in  the  repair  of  the  gap  in  the  ureth 
following  urethrectoniy  for  extreme  stricture  and  foi 
partial  or  complete  rupture  of  the  urethra,  Wolfltr 
uioved  the  cicatricial  area  of  a  strictured  urethra,  am 
covered  the  granulating  siirface  with  mucous  menilirau" 
taken  from  a  prolapsed  uterus,  the  same  as  Thiersch  f 
skin  grafts  are  applied.  The  tissue  was  kept  in  plaofl 
with  lubricated  iodoform  gauze,  Si^-veral  successful 
suits  of  this  nature  arc  rt*]ioried,  Keyes  st»cured  a  par- 
tial success  by  grafting  the  inner  layer  of  the  prepuiK*- 
In  not  a  few  instances,  when  due  to  rupture  (page  1485) 
or  excision  of  a  stricture,  the  urethra  has  hivn  n^pairec 
by  the  union  of  the  divided  ends  over  a  catheter  with 
catgut  or  silk  sutures  (Figs,  1728  and  ITIiiM.  Wei 
reports  two  such  cases  as  guceessful  with  silk  sutures  an< 
suprapubic  drainage  in  urethral  rupture.  Rob»on 
]>orts  a  succt:^ss  in  a  caa^  t»f  urethrectoniy  for  stricture'  li; 

Iconlinuous  catgut  sew^ing  of  the  <livided  extreiuities  ove 
a  catheter. 
The  General  Eemark-s, — After  these  operations  tlu 
urine  sliould  W  kejtt  bland  l>y  a  free  use  of  diluent!?  am 
other  corrective  remedi(*s.  The  parts  should  be  kepi 
thoroughly  cleansed  and  free  from  misdin'cted  handling; 
Incurving  is  due  in  part  to  shortening  of  the  capsuU*  oi 
the  corpora  cavernosa  and  perhaps  of  the  fibrous  septum, 
and  considerable  time — five  or  six  months — may  pass  1 
fore  the  tendency  to  return  of  this  deformity  disappears, 
The  nmeo-cutancous  ridge  corrcs[»onding  to  the  nlK^»n] 
urethra  must  be  divided  transversely  in  a  subcutaneous  or  open  mannefi 
Ditphitf  com  mends  the  hitter,  advising  that  they  l»e  carried  to  some  deptl 
and  the  borders  united  longitudinally,  thus  overcoming  the  curvature. 

External  perineal  urethrotomy  (Gottleij),  gometimes  calbnl  perinea 
section,  is  emf>loy<^d  in  the  treatment  of  intractable  strictures,  e^peciallj 
when  aeeornpauir<l  by  a  urethral  fistula  located  in  the  f>erinanim  ami  ftii 
rupture  of  the  urethra.     Kxternal  i»erineal  urethrotomy  may  be  perfnrttie^ 


Fig.  1721, 
grooved  stafiT. 


■Syme's 
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either  with  or  without  a  guide  and  under  thorough  asepsis.    The  former  is 
not  a  difficult  operation,  while  the  latter  is  frequently  an  extremely  perplex- 


FiG.  1722. — ^The  operation  of  external  perineal  urethrotomy, 
tween  separated  borders  of  incisions. 


Grooved  staflf  seen  be- 


ing one.  Syme's  grooved  staflf  (Fig.  1721)  is  objectionable,  in  that  its  point 
may  get  into  a  false  passage  and  the  stricture  be  missed.  Moreover,  its 
introduction  through  the  stricture  is  more  difficult  than  that  of  the  whale- 
bone guide,  and  is  attended  by  greater  danger  to  the  soft  parts.  If  the  ordi- 
nary small-sized  grooved  staff  employed  in  lithotomy  can  be  introduced, 
nothing  better  than  this  need  be  desired. 

The  Operation  with  a  Guide  (for  stricture). — Evacuate  the  bowel 
shave  and  cleanse  the  perinapum,  administer  an  ana?sthetic,  disinfect  and 
fill  the  urethra  with  aseptic  olive  oil,  locate  the  seat  of  the  stricture,  and 


Fio.  1723.— Banks's  dflatiiur « 

introduce  a  whalebone  guide  into  ^ 
scribed  (page  1307) ;  over  this  p* 


•re  de- 

'iff 
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flown  to  and  through  tlic  ^trictun.*  (Fig.  1485),  if  it  can  hv  donv  readily;  if 
not,  allow  its  b(»ak  to  rt^st  against  llie  obstruction,  the  instrument  being 
carefully  supportml  hv  an  as^sislant.  who  at  the  samc^  time  raises  and  holfk 
the  scrotum.     Tin'  {uilit'tit  is  now  placed  in  a  lithotomy  porsition,  and  the 

liinhs  supported  by  au  assistant 
upnn  either  side.  The  *?urgeoo, 
sitting  upon  a  low  stool  facing  the 
perinaMiui  of  the  patient,  intro- 
ducTi*  the  left  index  frngor  into  thr 
rectum  to  a,*certain  the  condition 
of  the  membranous  and  prostatic 
portion!?  of  the  canal.  A  fn^  imi 
j^ion,  from  an  inch  to  an  ind 
II ml  a  half  long,  is  then  made  in 
tlie  median  line  of  th**  perinfpuni. 
extending  from  the  base  of  thr 
scrotum  to  within  half  an  inch  of 
the  annsrf,  through  the  integument 
and  fascia.  The  groove*!  instru' 
luent    is    earofnllv   located    bv    the 

^^[-  \'^'^frr^*^^^^y^    Fio.  !725.— Goulcy's   i^^ger,    and    the  "  nrethra    brought^ 

beaked  brnttmo'.  Kitwved  director (r)    .    ,       \         ,  ^    ,        ^      -         i 

and  t^iiai-uluni  (r).   ^^^^  ^'^^'W  by   repeated  cuts  in   the 

same  line.     The  nail  of  the  index 

finger  ajgisures  the  surgeon  of  the  location  of  the  groove,  and  the  urethra 

is  divided  longitndinallv  upon  it.     Two  silk  traction  loops  are  now  pa^^nlyJ 

one  through  eacfi  border  uf  the  divided  urethra,  and  are  given  in  chargei 

of  assistants,  who  arc  instructed  to  carefully  draw  the  Hp6  of  the  wound 

apart   (Fig.  17"^*^  ^     This  important  step  exposes  the  UHUons  wall  of  the 

urethra  t^implelcly,  enabling  the  operator  to  follow  its  course  by  carefully 

observing  tin;  continuity  of  its  structures.     The  staff  is  now  withdrawn 

sutiiciently  to  expose  I  lie  blaek  whah*f)one  guide,  then  the  beaked  bistoury 

(Fig,  1734)  is  introduced  in  its  course,  and  the  stricture,  together  with 


s 


Fio.  1726. — Morrirr'ij  invaginafced  cathet-er.     n.  Retaining  catheter.     h,h.  lnva^'m»ti*ii 

catheter. 

about  half  an  inch  of  the  canal  iTumediatelv  Imkind  it,  U  divide*!  in  the 
rruHli/in  line, 

The  eutraun*  »»f  a  grooved  director  or  a  small  gum  catheter  through  U 
opening  into  the  bladder,  fallowed  by  the  flow  of  urine,  assures  the  surgean^ 


^W^ 
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that  the  proper  djannel  i&  located ;  or,  after  the  {livifciion  of  the  stricture,  tlie 
tunneleil  tatheter  (Fig.  1485)  may  )»e  patsscd  along  the  whalet>one  guide  int« 
the  bladder^  and  the  etylet  withdrawn,  when  the  diagnoi?tie  urinary  stream 
will  appear.  The  instruments*  arc  now  withdrawn  from  the  urethra, 
and  the  ordinary  t^ound  of  suitable  size  is  introdueeil  throu^^h  the  urethra 
into  the  ueek  of  the  bladder,  to  determine  the  complete  freedom  of  the 
passage. 

The  Remftrks. — Tlie  pa^^^age  of  hulhoue  liougies  (Fig^.  17^30  and  1733)» 
with  the  object  of  determining  the  nuoiber,  location,  size,  and  resiliency  of 
the  .strictures  (page  1488),  should  he  practiced,  thus  establishing  the  need 
of  a  more  active  o]>erative  treatment  than  that  by  the  use  of  sounds.  The 
whalelxjue  filiform  bougies  of  Banks  (Figs.  1723  and  1733)  are  so  shaped 
aWjvc  as  to  readily  overcome  a  stricture  through  which  tlie  advancing  end 
has  already  passed  far  enotigb  for  the  purpose.  However,  great  care  should 
be  exercised  in  their  use,  or  harmful  results  w\\\  quite  surely  follow.  The 
iH^aked  bistoury  of  Gouley  (Fig.  1724),  the  grooved  director  (Fig.  1725,  r), 
and  small  sharp  tenaculuni  (Fig,  1720,  e),  are  of  sjiecial  aid  in  this  oper- 
ation. Sometimes  a  small  invaginated  eathet<'r  of  suitable  dimensions 
{Fl^.  1726)  will  find  a  way  along  devious  channels  that  can  not  otherwise 
be  traveled.  This  agent  is  of  much  greater  utility  in  connection  with 
retention  of  urine  from   prostatic  enlargement   (page  13U8)   than  when 


J 


f 


Fig.  1727. — (Jrjuk-y'd  whaletmne  guideti,  fiiU  lengtfiB  (Fig.  130G). 


associated  with  perplexing  false  passages.  It  is  evident  at  once  that 
the  invaginatnl  catheter  will,  after  its  escape,  point  a  dilTerent  course  to 
that  of  tfie  external  one,  and  therefore  gain  prompter  admission  to  the 
bladder. 

The  Operation  ivtthout  a  Guide. — After  all  efforts  to  introduw  a  whale- 
hone  guide  (page  1307)  into  the  bladder  have  failed,  pass  thc^  tunneled  cath- 
eter stall  (Figs.  1482,  l\  and  1487)  over  a  whalehonc  guide  along  the  un^ 
thra  as  far  as  it  will  go  without  using  violence;  then  plac^  the  staff  and 
guide  in  charge  of  an  assistant  as  Ix'fore.  ^lake  an  incision  of  the  usual 
length  directly  in  the  median  line  down  to  and  through  the  urethra  into  the 
groove  at  the  end  of  the  staff;  pass  the  silkim  loops  through  the  liordcrs  of 
the  incised  urethra  as  before  (Fig.  1T22);  check  all  luemorhage,  withdraw^ 
the  staff  slightly,  and  examine  to  sw  if  it  be  located  in  the  urethral  tube. 
The  lips  of  the  urethral  inr-  ■  -  -^o  now  drawn  well  apart,  and  the  op<?rator, 
whose  patience,  eare,  and  i  _:e  must  now  he  well  tested,  endeavors  to 

i  flue  pnd>e,  or  a  small  grnovcil  director 

tiifo  \]\v  bladder  by  way  of  tlie  [lerineal 

iiainder  of  the  operation  is  sim- 

■h  mrr  with  the  beaked  (Fig.  1724) 

vnuiird  as  before;  usually^  how- 


introduce  a  V 
(Fig.  1725- ' 
incie^ion. 
pli\  an'^ 
or  a  » 


B 


evePj  no  anterior  opening  can  be  found,  or  one  may  be  detected  which  lem 
away  from  the  median  line,  showing  the  existence  of  a  false  paj^sage. 

In  either  case  the  plan  of  the  o|,KTator  must  be  the  same.  Keep  in  th 
median  line.  If.  aftt.T  a  patient  &earch,  no  direct  orifice  be  found,  it  i 
often  possible  to  detect  it  by  making  moderate  pressure  above  the  [luba 
on  the  bladder,  which  wiM  frequently  cause  a  few  drops  of  urine  to  odCBp 
from  the  obscure  opiming  in  the  ]>erineal  cut,  into  which  a  whalebone  gnUU 
or  a  fine  director  can  he  inserted,  and  u.<ually  passed  into  the  bladder.  Hot 
w^ater  injection  into  the  wound  will  somelinies  reveal  the  urethra  by  emph* 
sizing  its  paler  color.  Olbmn  determines  the  location  of  the  deep  urcthr% 
after  the  perineal  wound  h  made,  by  introducing  the  finger  into  the  bottora 
of  the  wound  and  then  nmking  downward  iind  backward  traction  on  tiie 
apex  of  tlie  prostate  by  means  of  a  strong  tenacndum  hooked  into  it  through 
the  anterior  wall  of  the  rectum,  exposed  for  the  purpose  by  means  of  m 
speculum.  With  each  pull  upon  the  tenaculum  corresponding  tension  of  th© 
urethra  is  noted  by  the  tip  of  the  finger  in  the  wound.  If  nothing  is  accom- 
plished by  either  of  thei<e,  then  the  surgeon  feels  for  the  opL*uing  in  tba 
triangular  ligament  (Fig.  1584),  through  whirh  the  urethra  normally 
passes,  and  cuts  toward,  and  even  through  it  if  the  urethra  can  not  be  found 
before.  As  he  cuts  he  re[^eatetl!y  seeks  for  the  orifice,  and  closely  exam-* 
incs  for  a  continuity  of  the  fibrous  mass  in  the  Ime  of  his  incision  with 


Fig.  1728. — Inromplet«  nipture  of  urethra 
with  rathpter  in  tho  canal  preparatoiy 
to  sewing. 


Fio.  1729. — IncompleU  ruptitneof  ureC 
being  ijutured  over  catheter 


the  tissues  composing  the  walls  of  the  urethra.  In  tfie  oWure  division  a: 
the  nmalgamated  perineal  tissues  the  surgeon  is  also  guidetl  by  the  estub- 
lished  relations  of  the  normal  urethra  to  the  arch  and  rnmi  of  the 
pubes,  to  the  tuberosities  and  rami  of  the  ischium  (Fig.  1583  and  piigfl 
1401),  and,  still  more  important,  the  relations  to  the  rectum.  The 
careful  eutling  and  st»arching  are  ct>ntinued  until  an  opening  is  found 
which  leads  into  the  bladder.  The  tissue  barring  the  passage  is  cut,  and 
small  gum  catlietcr  is  passed  along  the  probe  or  director  into  the  organ. 
This  act  is  followed  by  the  welcome  flow  of  urine.  The  catlieter  is  then 
withdrawn^  the  canal  dilated  gently,  and  all  cnnstricting  bands  at  the  roof 
and  door  of  the  urethra  are  severed.  A  steel  sound  the  size  of  the  eanal  ia 
then  introduced  into  the  bladder  through  the  urethra  until  ita  iinin* 
terrupted  entrance  is  assurerl.  Tlie  size  of  the  meatus  is  increased,  and  all 
obstinate  strictures  in  front  of  the  perineal  opening  dividetl  by  internal 
nrethrotruny.  Examine  the  bladder  for  stone,  and  if  found  remove  it;  stop 
all  bleeding. 

In  rupture:  of  the  urrthrn,  occasionally  a  catheter  or  staff  may  be  paased 
quite  readily  into  the  bhuhlcr.  But  in  instances  of  complete  ruptun*  from 
bruising  nf  the  [HTina'unu  or  incuiuplcte  rupture  cnmplieated  witli  nar^ilr 
stricture,  this  measure  can  not  be  accomplished  at  once,  il  at  all,  t^[>ecialh 
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in  a  case  of  the  former  eondkiiiTi.  lo  nipluri'  fnnii  bruising,  a  hvv  incision 
into  the  perinanini  is  niiulv  in  the  rnedinii  line  down  upon  the  eoiivexily  of 
a  grooved  iitatt  (page  1411),  if  introilueed  into  the  hhiddrr:  if  not,  upon 
the  advanced  end,  tfuis  exposing  the  seat  of  the  injurv  and  |XTniittjng  of 
the  elimination  of  the  hlood  elot>!  and  extra vaMted  urine.  Tlie  hln'ding  is 
then  arrested  and  the  injnrv  of  the  urethra  found.  If  the  rupture  l>e  in- 
eoinidete  the  urethra  is  treated  m 
in  extjt^rnal  perineal  uretlirotoniy 
for  other  eausets  (page  1480  et  iieq.), 
or  repaired  in  a  manner  indieated 
(Figi^.  1728  and  1 721)).  If  the 
rupture  is  complete  no  ditliculty 
attend.^  the  recognition  of  the  dis- 
tal extremity  of  the  canaU  as  the 
instrument  is  seen  passing  through 
it  The  finding  of  the  proximal 
emi  however,  is  often  tedious 
and  diflieult,  requiring  the  same 
eare  and  scrutiny  that  charaettrizes 
its  discovery  in  jHTineal  ure- 
throlomy  without  a  guide  (page 
148H).  After  ecM:*uring  the  proxi- 
mal end  repair  can  he  etfeet***!  hy 
Bewing  over  a  catheter  iutroducn^d 
for  the  [.urfiose  (Figs.  17J?8,  17J39, 
and  1730).  When  the  proximal 
end  can  not  k^  found  tlie  blood  and 
urine  usually  will  readily  escape, 
and  the  danger  of  further  extrava- 
sation will  be  prevented.  However, 
if  plastic  refmir  of  the  urethra  k 
con leui plated,  or  retention  of  urine 
be  likely  to  happen,  it  will  be  neces-  Fiu.  1730. 
sary  to  o[)en  the  bladder  above  the 
pubis  (Fig,  1491),  and  practice 
rrtnHjnuie  catheteruim  Uy  prevent 
tlu*  latter;  ali*o  to  aecouiplish  ttie 
former  purpo.se  (Fig,  1731). 

7'he  Precautions. — Carefully  avoid  injury  of  the  structures  by  persistent 
efforts  in  passing  a  catheter  nr  staff.  Operate  promjitly  to  prevent  netMlless 
extravasation  nf  urine  and  consef|uent  suppuration  and  tistulae.  Extravasa- 
tion between  the  layers  of  the  triangular  ligament  (Figs.  1583  and  1584) 
and  beneath  the  .suf»erlieial  ftenneal  fascia  do  not  cause  tumefaction  until 
after  rupture  of  the  fascial  restraints  and  the  consecjuent  extended  infiltra- 
tion (fuige  HOI).  It  should  not  be  overlooked  that  a  catheter,  while  plugged 
with  blood,  when  introduced  into  the  bladder  through  tlie  proximal  end  of 
a  ruptured  urethra  will  not  n**rm»t  nnri'*  nne;  otherwise  it  may  be 

thuuglil  that  the  instrunv  '^ver,  if  the  eye  of  the 


'ompletp  nipture  of  urethra, 
proximal  <^riil  found.  Inf riMiurtion  oi 
fHthetL»r  j)rt^punitor>'  to  8i.*\viiig.  n.  Distill 
end  of  nipture*  6,  Proxiiiijil  rod  of  nij> 
turr  ht'ld  fipcn  by  forcopB  fi>r  iiitnRluftion 
of  fiithpter  (r),  d.  CatJu'ter  introduced 
into  urethm. 
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instrument  be  cleaned  by  a  stream  of  water,  and  other  facts  relating 
('atheteri!i<in  of  the  hUidder  already  noted  (page  1303)  be  heeded,  this 
plexily  will  be  tipeediJy  reiiiuvud. 

The  Rf'sulls. — In  2U  reported  imse^  of  rupture  nf  the  urethra  treated 
immedirtle  t^uture,  all  are  announced  as  successfuL    The^e  resulU  are  a&to| 
ishing  and  eomniend  repetition. 

Tfif  Afit^r-irmtitienL — Plaa*  the  patient  in  Wl  with  hot  fomentation.^ 
the  abdooien;  t'k'vatL*  tlie  serutuni  to  pruvL^ut  inliltratiou ;  adrninititer  ana 


FtG,  T731. — C^lmplete  rupture  of  »rpthra»  proximal  end  not  found,  retro|Enif!r 
terisrii.     Intixiduction  of  cathetfr  pr«'f)arat«iry  tc>  S4«win^»  tx  retrojETHae 
tion  iinwliced  aiily  when  the  pnixiinal  ruptiirtxl  eiitl  can  not  be  found  for  li, 
p)se  of  sewing.     Supnipuljie  opf'ning  utihzfnt  for  drainage,     a,  «,  Extremis 
mtnivesiral  C4itheter.    6,  b.  Extremitic-ti  of  catht-ttT  in  penis,    c  Wall  of  h\m 


dynes  and  dennilcents*  and  k(*ep  the  paiieiu  tpiiet.  The  major  portion 
the  iK'rineal  wound  may  be  eloped  by  sutuns  earriinl  dR^ply,  Iraving,  how- 
ever, sutTieient  room  for  the  introduction  of  a  large,  flexible  catheter  through 
the  neck  of  the  bladder,  wliicli  is  fastened  in  jdace  by  nieans  of  tapes  ( Fig. 
1720).  It  is  allowed  to  remain  in  position  for  four  or  five  days*,  unl4»:is  it 
prnsenee  causes  some  degree  of  vepieal  irritation.  The  wound  should  be 
dressed  antis«?ptically.  The  catheter  should  lie  kept  clean  by  regular  anti* 
septic  injections  and  not  allowed  to  extend  too  far  into  the  bladder.    After 
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removal  of  the  instrument,  regular  catheterizaliuii  at  short  intt^rvals  should 
\iv  iinictiK'd  for  a  time.  The  use  of  borir  acifh  f^uloL  or  iirutropin  for  urinary 
fiterUization  is  important.  Suitable-sized  sounds  should  lie  pasjsed  every  two 
or  three  days  for  a  considerable  time  at  a  later  period^  in  order  to  gaio 


Fio*  1732. — C'iviale's  bistoun  rarh*. 


a  urethra  of  the  normal  culibpr  and  thus  secure  closure  of  the  perineal 
opening. 

The  Results. — In  8,000  cases  of  external  uretlirotorny  performed  some 
years  a^o,  a  little  over  5  per  cent  died.  Stricter  ascjitic  measures  have 
le»ssencd  this  rate. 

Internal  Urethrotomy. — Internal  urethrotomy  consists  in  the  division 
of  strictures  by  cutting  instruments  introduced  witliin  the  urethra.  The 
division  may  l>e  made  from  before  backward  or  from  behind  forward^  de- 
jM^nding  on  the  extc*nt  of  the  strietiire  and  the  iuelination  of  the  surgeon. 
Ordinarily  they  are  cut  from  beliiud  forward.  The  roof  or  tht'  floor  v(  the 
urethra  may  Ik*  divided  in  either  instance,  the  division  of  the  former  Unng 
regarded  the  safer  an*!  iR'tter  proee<liirc,  Thorongh  ascfisis  should  be  jjrac- 
ticcnl  in  all  cases. 

Internal  urethrotomy  should  be  limited  lo  strictures  of  the  penile  por- 
tion. The  suhpubie  strictures  and  tliose  of  the  memhran<ms  portion  should 
be  divideij  through  the  perinauini.  The  numher^  size,  loeaiiott,  and  exieni  of 
the  obstruct  ions  should  be  determined  Ivefore  their  division  is  attempted. 

If  it  he  the  intention  of  the  operator  to  distend  the  canal  to  its  fullest 
capacity,  and  if  the  meatus  lie  undersized,  the  latter  should  Ik*  enlarged  he- 
fore  the  stricture  is  divided.  Enlargement  can  be  easily  acccunplished  by 
means  of  tlu'  hwtouri  vaeki  of  Civiale  (Fig,  1732).  After  prt^perly  distend- 
ing the  ujcatus  the  bistoury  is  introduced  with  the  cutting  surface  dowm- 


Fio«  1733. — Otia^B  bougies  h  bouk  (metallic). 


ward,  and  rinickly  witlulrawn.     The  ordinoir  P*"' 
straigtit-eilgcd  one»  with  the  end  guarded,  wil 
fectly.    The  lips  of  the  cut  will  unite  unless  t 
lie  lint  or  cotton,  or  by  the  oceasional  inlrc 


bistoury,  or  a 
net' 
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Til*'  Imatinn,  iiiuuImt,  and  nize  ot  striilurvs  vim  W  LV^ermined  by  thi*  int 
ducUon  nf  iin'tallic  (V'lg.  17*KV)  or  pun-ehi^tit*  (  Ki^r.  17t20)  bulbnim  Uiii^ 
of  assortt^d  ^izos.  Our  of  Inrgu  si/a'  that  will  sliji  through  the  iiieiitu.s 
selected,  oiled,  and  piisst^^d  down  the  canal  until  arrested.  The  diiitaBce 
I  he  fallal  it*  noted  on  Hil*  handle.  It  is  then  withdmn 
and  the  size  of  the  bulb  measured  by  the  familiar  seale. 
The  surpxin  mwt  H^^eertains  the  size  of  the  Imiui^o  th 
will  pass  the  obstruction,  and  so  on,  iveording  the  locsj 
tion  and  size  of  each  obstruction  in  iU  turn  until  tl 
bladder  is  entered.  The  urethronieter  of  Otii?  ( Fi^ 
n:il)  is  constriK'ted  on  a  principle  calculated  to  pi 
prai'tically  accurate  measurements.  The  unc^xpund^ 
lilades  of  the  extremity  of  the  instniment,  Ik  are  cove 
by  a  arnall,  thin  rublx^r  eap,  ci  the  instruiiient  ift  oiled 
carried,  eloscd,  through  the  last  ofjst ruction,  if  poB^ibl 
whiui  the  extremity  is  expaudud  by  a  screw  at  tlje  out< 
i'lid  until  it  fills  the  urethra^  the  eapaoity  of  which  i 
noted  uj)on  the  dial:  it  is  slowiy  withdrawn  while  the  e] 
jianding  extremity  is  rcondated  to  accommodate  the  vari« 
diuicnsions  of  the  eanaU  the  caliber  of  wbieli»  in  tlie  di 
ferent  locations,  should  always  lie  noteil.  By  this  !*inip 
though  ingenions  method  the  surgeon  \s  enalded  In  local 
quite  eorreelly  the  seat  and  calilx^r  of  tlie  oi>slacle8  he 
to  treat. 

Un'fhmiomes,  like  other  instruments  designed  U 
special  purjioses,  vary  in  many  important  particular 
These,  however,  of  greateflt  practical  utihty  were  devis<! 
by  Otig  and  by  Feet  (Figs.  1735,  17:Ui.  and  1737).  Kae 
k^ars  n|ion  its  handle  a  scale  which  enables  the  ofH*rat 
to  ascertain  not  only  the  size  but  the  dtstensibility  of  t 
obstruction.  P^ither  of  these  instruments  when  taken 
connect  i(m  with  the  urethro meter,  enables  the  surgeon  I 
divide  the  strictured  ]>arts  until  the  scale  on  the  ditd  < 
handle  of  the  cutting  instrument  indicates  that  the  strii 
tured  portions  of  the  urethra  t'orrespond  in  size  to  th 
dimensions  of  the  normal  portions,  aa  already  indicate! 
by  the  dial  of  the  urethronieter. 

The  Operation. — After  cleansing  the  urethra  a  gefl 

^uit^t^ti^r^o*  ^*^**^  anaesthetic  or  coeain  solution  is  employed,  und  tl; 

Blades   exjiaiid-  patient  is  placed  upon  the  back.    Then  a  well-oiled  a^p 

*d.      ^*    Bludes  |j^  instrument  is  intrmluceti,  and  the  extremity  t*ontvni 

Hubl^*r"c^.      "  ij>^'  t^^^  blade  is  carried  beyond  the  obstruction,  which  i 

dilate<!  by  turning  or  depressing  the  screw  at  the  mm 

until  the  strictured  tissues  are  made  tense,  when  the  knife  is  wtthdra 

suflieiently  to  divide  the  stricture  freely.     The  action  of  the  instrument 

then  reversed   and  the  knife   pushed  back  into  its  hiding  place,  and  th 

instruini>nt  again  dilated  to  note  the  effect  of  the  incision  u|»on  the  ealiba 

of  the  stricture.     If  the  caliber  still  be  below  tho  standard.  ^  indicat 
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by  tlif  uirtlirnoirtr^r.  int  isioii  is  n^rain  iiuide.     In  iliis  Tiiaiiner  vnvU  i-onmtric- 
tion  eaii  bv  dividiHl  ant  I   tlk"  urflhral   tiibt^  jiiade  of  a  uniforni  diaiiiiiter 

ihroughout.  If  two  or  more  stric- 
tures have  a  eouimou,  or  an  almost  coni- 
mou,  diaiiH'ter,  they  can  lie  cut  siniul- 
taiieouistv  by  drawing  tlw  knife  along 
the  course  of  the  slinft.  There  is  lit- 
tle    danger     of     cutting     the     healthy 


/ 


Fig,  1735,— Ofirt'snjn^iKJ  uri*- 
tlirotorrit*.  I'xpauded  and 
rinsed. 


Fia.  1 736,— ( Itin'i*  struii;!it 
u  re  t  h  rot  on  ve ,  ex  pan  d  M . 


Fig.  1737. — VcvV^  ure- 
throtome, expanded. 


kHintH^us   niend»rane   ro   long  as   the   dnil   on   \}w  urctJirotoifio   indieatei?   a 
rsnuiller  dimension  than  that  of  the  nnnnal  urethra,  as  ghnwn  *»v  ♦he  ure- 
throTueter. 

The  CompUcaiiona. —  If  severe  hieniorr 
can  be  introduced,  and  the  pen  it*  bandage* 
97 
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means  of  a  gtream  of  iced  water  cniiiluc'ted  through  a  doubJe-barreled  cath- 
eter.    It  is  8onietiines  necessary  to  omke  pre:^!?iire  ou  tlie  {»erina.*ujii,  in  ec»i|A^H 
jiiiietion  witli  other  expedients.     The  neeeiigity  for  this  is  extreaielv  rarei^^ 
Unless  aseptic  care  be  exereised  in  the  manipulations  directed  to  the  arrosi 
of  hcemorrhago,  septic  poii^oning  may  result. 

The  Aflvr-irmimenL — Following  uretlirotomy  the  patient  must  be  kept 
quiet  in  Iw^d  for  three  or  four  days,  vv^ith  a  light  diet  and  Ofien   bowels 
deniulcimt  and  alkaUne  drink.s  are  often  advisable.    A  sound  may  be  [lasst^ 
every  third  day  until  the  wound  is  healed. 

The  Results. — Few  patients  perii^h  as  the  direct  result  of  internal  urt* 
throtoniy,  and,  when  earefully  done  upon  proper  eases,  an  unfavoraiile  resul 
need  not  be  anticipated.  If,  however,  severe  bleeding  hnpj)en,  requirin 
urethral  manipulation  to  arrest  it,  septic  changes  may  be  caused  and  mi 
unfavorable  outcome  result.  The  inclination  to  perform  internal  urethrot- 
oniy  Im^  al^ated  much  indeed  in  t!ie  last  few  years,  and  widely,  too,  a*;  it 
appears  to  the  writer.    Tlir  paraphernalia  for  arrest  of  haemorrhage  arising 

from  too  free  or  incau- 
tious division  of  strictured 
is  80  suggestive  of  ominous 
outcome  in  iiumy  eiisei*  a^ 
to  inspire  the  C4iution  in 
division  that  has  been  fol- 
lowed by  more  conserva- 
tive action  and  eon&e- 
quently  a  lessened  rate  of 
disaster  fr*jm  euitiplicat* 
ing  cause's. 

The    Tapping    of     tlie 
Urethra     (C«xk).  —  Tap-       i 
ping  the  urethra  in  a  dt»^^H 
tended    bladder    from    iiu-  ^^ 
pa.^sable     stricture      is     a 
feasible   ojH'ration    under   urgent  cireumstanecs. 

The  Techtntpie. — The  patient  is  placed  in  tlie  lithotomy  position*  and 
t!ie  left  index  finger,  proteeteil  with  a  rubWr  finger  caii,  introduced  into  the 
rectum,  and  its  tip  pressed  against  the  apex  of  the  prostate  (Fig.  1738).    A 
double-edged  knife  is  then  earefully  thrust  into  the  perinieum  in  the  nu^Iian 
line,  the  fioint  being  directed  to  the  tip  of  the  finger,  and  causetl  to  ojK»n  the 
urethra  in  front  of  the  prostate,  beln'nd  the  stricture,  by  a  slight  lateral 
motion.     As  the  knife  is  withdrawn,  the  dimensions  of  the  wound  may 
Ik*  increased  anteriorly.     A  grooved  director  is  then  carried  into  the  blad- 
der through  the  opening,  and  a  catheter  passed  upon  it  to  relieve  the  dis* 
tended  viscus.     The  opening  may  he  made  through  the  anterior  wall  of 
the  rectum  w^hen  objections  exist  to  the  perineal  puncture,  which,  howi^^'vr, 
is  rarely  the  case.    The  knife  should  not  be  withdrawii  until  the  dini-tor 
pass»Kl  into  the  bladder,  otherwise  the  line  of  incision  may  be  lost<    Sun*-* 
pubic  aspiration  should  be  employed  in  place  of  rectal  and  urethral 
when  possible. 


Fia.  1738.— Tapping  urt*tlira. 
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Psoas  Abscess.— Psoas  absoesB  can  be  opened  directly  from  behind  with 
comparatively  little  danger,  and  with  the  altainnient  of  good  drainage, 
xVlthough  Israel  operated  firist,  to  Treves  more  than  to  any  one  else  belongs 


Fki.  1739*— Instrument*  empioyed  for  operation  on  peoaa  abseem. 

n,  Larg<»  and  small  s<*al|>»  Is.  L  Fonipressurc.  r.  *Sli()rt  blunt-pointiKl,  stmight  and 
curved  srissors.  d,  Dn^tmtig,  aiict  mouse-tooth  forrepa,  r.  Hlunt  and  hooked  n*- 
Imrton*.  /.  SiJ<inpjr^hyldL'r  with  sponge,  g,  Barki^r's  fluahiiiK  gi^uge,  h.  Lour 
rurvrti  iM'i^clle.  i.  tJrooved  din-rtor.  /,  Perforated  drainage  turx?.  k.  Long  silver 
prober  I.  Sc"<M)p,  m,  t^atj^ut  ligft!un*s.  Silkwortii-giit  sutures,  wipers,  sruall 
sponges,  bondaje^cs,  and  an  aspirating  nt«edU%  vU\,  are  r(H:{uire(i 

the  credit  of  the  establishment  of  the  simplicity  of  the  operation  from  an 
analttmieal  stand j>oint. 

Th*  ^*>n*nmical  Points. — The  width  of  the  erector  spinas  muscle  (about 
»d  the  arrangement  of  the  lumbar  fascia  with  reference  to 
he  quad  rat  us  I  umbo  rum,  and  tlie  psoas  magniis  muscles^ 
•^hf?  vertebrie,  should  be  carefully  noted  before  opera- 
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lion  (Figs.  1195  jnid  110(1).  Tlir  length  and  ^ha|>e  of  the  traiisveriic  pro- 
LT^sscs  of  the  hnulmr  vrrtel>ra'  oml  thi'ir  <'omiwtton;*  should  Im_'  n.-ciilliHl  iiUk 
The*  ddail  of  tlie  origin  of  ibu  psoas  nmgnus,  tiic'  course  of  the  lujubar  Visr 
sels»  the  relation  of  ini[w>rtant  vojisels  and  nerves  to  the  anterior  siirfsceii  uf 
the  Iwdies  of  ihe  vertebnp,  are  of  much  iniportanct*  in  suggesting  the  Jimiu- 
lion  of  manipulative  ineasuru.s. 

The  Opemlion  (Treves). ^ — itake  a  vertical  incision  along  the  outer  bor- 
der of  the  erector  spime,  with  the  center  midway  between  the  iliac  creet  ami 
tlie  last  rib  (Figs.  1194,  1195,  am!  119G),  two  ineties  and  a  half  m  length 
down  upon  the  lundiar  fascia;  divide  the  fascia  and  expose  the  fibers  of  the 
erector  spinte  tlie  entire  length  of  the  incision;  separate  the  outer  border  of 
the  muscle  from  the  sheath*  and  draw  the  entire  muscle  toward  the  rcsfviian 
line  with  retraetorg,  thus  exposing  the  anterior  layer  of  the  she^lH — i.  \ 
the  middh.^  hiyer  of  the  lumliar  fascia :  divide  the  anterior  layer  of  Ifc 
sheath  vertically  as  near  to  its  connection  with  the  tips  of  fhe  transvei 
processes  as  convenient,  thereby  exposing  the  fjuadratus  lumburum  muscli 
(Fig.  1194);  sever  the  muscular  fibers  close  to  the  end  of  a  trntiisverse 
process,  and  enlarge  the  incision  cautiously  to  tlie  full  extent  of  the  wound ;j 
divide  the  anlerior  layer  of  the  lumbar  fascia,  and  expose  the  outer  border  i 
tftc  psoas  niagniis  muscle;  sever  some  of  the  tendinous  fibers  of  the  psoa 
fro!n  the  transverse  process.,  close  to  the  bone  anteriorly;  introduce  the  fmgi*r^ 
beneath  the  muscle  and  carry  it  gently  along  the  surface  of  the  pnx'esa  to 
the  anterior  asjH'ct  of  the  body  of  the  vertebra,  thus  entering  the  absci*siJ 
cavity;  contiuiie  the  exploration  with  the  finger  until  the  extent  and  coti*J 
dition  of  the  verteliral  structures  are  determined  as  far  as  practicable,    Irr 
gate  the  abscess  cavity  with  a  solution  of  bichloride  of  mercury  ( I  to  5J>00),J 
causing  the  liuid  to  come  in  contact  with  every  aspect  of  the  wall  by  niani{> 
ulation  and  change  of  the  position  of  the  patient,  and  re|H'at  the  emptying] 
and  tilling  (jf  the  abscess  cavity;  remove  the  pyogenic  lining  bv  scrajiiiig 
with  the  fingers  also  isolated  collections  of  carious  matter;  instead  of  the 
fingers,  small,  fine  sponges  can  be  employed,  on  a  sponge  holder,  and  intro- , 
duLi'd  into  every  [lart  of  the  cavity,  which  is  sct:iured  in  turn  by  vigorout] 
lo-and-fro  and  rotatory  movements  of  the  sponge.  The  flushings  and  spon^ 
iiig  of  the  cavity  arc  repeated  until  no  gross  evidences  of  disease  any  longer^ 
ap|X'ar.    The  cavity  of  the  abscess  is  then  wiped  dry  with  sponges,  and  tW 
wcmnds  are  closed  by  silkworm-gut  sutures  carried  deep  enough  lo  include 
tlic  muscular  and  tendinous  t^truetiires.     An  aseptic  dressing,  securetl  in 
place  by  a  body  bandage,  completes  the  operation. 

The  Freeauiions. — Care  should  be  exercised  in  cleansing  the   al)si\^] 
cavity  not  to  encroach  on  the  thin  walls,  and  thus  injure  the  alHlominal] 
vessels  (  Pig.  103<»).     A  close  adherence  to  the  spincnis  pr<xx\^es  in  reaching j 
the  abscess  insures  against  danger  of  injury  ti»  tbc  lurrjbar  arteri^'s.     If  tbo 
incision  be  directed  too  far  outward,  the  peritoneal  cavity  may  l>c  openecL 

lite  Remarks. — If  the  patient  be  thin,  the  seat  of  disease  is  e«fiily 
reached:  if  very  stout,  mneh  ditliculty  in  reaching  it  is  exjHTient^xi,  and  it 
may  k'  impossible  to  do  so  in  some  eases.  The  side  seleett*d  de}H*nds  on 
(HUivenienc^*  of  operating  and  the  seat  of  the  |tre|Hmderanee  of  the  disirasr. 
The  right  Bide  is  somewhat  more  convenient,  but  this  ie  not  of  s^ufTieient 
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Fni.  1740,^lrj»tnimpnt«  cmployerl  in  repair  *  if  frartuir.H  *4  |>;ih  11a  iiiui  Kjjijl;  Im>iu;?, 

a,  Scalpcb,  [arge  and  smtilL     6.  F\jrcipr«*sanrp.     r.   Forreps,  thumb  und  mouse- tooth. 
d.  Hupine.     f,  Volknmnn's  «<"cjop.  '*     '        "    Iwnr  drilt     r^,   flamilton's  bono 

drill.     A,  Fluhr«^r*s  rnirhct  drill.  iiturc\     /,  A-.  Fliihrpr*s  fork  uml 


hookt'i  , 

Spatula,      - 
are  required. 


forcf'pM.  n.  PtTi osteotome. 
a.  fK  8aw.  f/.  Herrnrtors, 
'  huktfMiifjted,     *f.  HoiiK*Mjr. 

I  \     ir.  Ivor>'  npgs.     ;r. 

.rid  iifie  curvi'il  nt^niles 
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moment  to  lead  one  to  disregard  tlie  iniportaiice  of  attaekLng  the  disea^  i 
the  seat  of  the  greatest  developniL-nt.  In  the  present'e  of  marked  kyphogti 
the  spaee  Ijetween  the  erei?t  of  the  ilium  and  the  last  rib  may  be 
dneed  and  even  almost  abolii^hed.  llie  lln&hing  gouge  of  Barker  alread] 
deseribed  (Fig.  370,  d,  page  1357)  can  he  used  to  cleanse  the  absee^^  caritjf 
of  the  products  of  disease.    Hot  water,  at  a  temperature  of  llO"*  or  llJ^**  F^j 


Flo.  1741, — ^The  operation  of  .siiturf^  of  pMiella,  rhejTie's  oval  incision.     IntroducUoa 
of  wire  througli  lower  fragment ;   leg  flexed* 


ean  he  nsed  in  washing.    The  introduction  into  the  eavUy  of  the  absc^ess  ofi 
the  iodoform  emulsion,  followed  bv  closure  of  the  wound,  and  antisi'ptic 
dressing  retained  in  place  undisturbed  for  a  week  or  tim  days,  is  often  fol- 
lowed by  prompt  liealing  and  cure.     Incision  at  the  posterior  border  of  ihc 
PternoTnas|oid»  so  as  to  reach  the  brachial  plexus,  which»  as  a  guide,  leads  to  I 
diseased  ktne  in  the  cervical  region,  has  Ix^en  practiced. 

The  Affer-ireatment. — The  after-treatment  is  that  directed  to  the  cure 
of  Pott*8  disease,  and  raises  the  question  of  absolute  rest  in  bed  for  an 
indefinite  time,  versus  the  use  of  artificial  support  with  out-of-door  advan- 
tages, a  question  which  can  not  be  discussed  here.  If  the  wound  do*^  not 
heal  at  once,  or  the  line  of  union  breaks  down,  the  washing-out  and  scrub- J 
bing  process  can  be  repeated. 

The  Results, — While  auceess  has  attendtnl  the  operation  in  some  caaes^j 
the  outcome,  as  a  rule,  is  unfavorable. 

Suture  of  the  Patella  for  Fracture. — Suture  of  the  patella  with  wire  ti 
now  generally  accepted  as  a  justifiable  measure  in  selected  eases.     In  oai 
opinion,  the  operation  should  not  Ix*  iM^formed  except  for  other  reasop*  ** 
that  of  the  existence  of  a  simple  fracture  of  the  bone,  because 
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believe  that  it  is  good  surgery  to  expose  a  patient  to  the  contingeneiee  of 
guppuratioij,  aniputatino*  ankylosis,  and  even  ik^ath,  for  the  belter  rectifi- 
cation of  an  injury  which,  at  its  worst,  has  no  tendency  to  terminate  fatally, 
and  almost  invariably  resultg  in  a  serviceable  limb  when  treated  by  the 
ordinary  methods.  It  is  a&  impossible  as  it  would  be  unwise  to  indicate 
detinitely  the  eases  for  wiring,  as  each  case  should  he  considered  on  its  own 
merits.  Wlien  the  end  to  be  gained  will  justify  the  attempt,  the  operation 
need  not  lie  deferred. 

Tliorough  aseptic  measures  should  he  employed  in  connection  with  every 
essential  detail  of  tlie  procedure. 

I'hree  different  inrisions  are  practiced  in  this  operation:  the  vertical, 
the  transverse,  and  the  oval  The  vertical  incision  is  made  in  the  median 
line  of  the  bone  down  upon  the  fracture,  and  is  of  sufficient  length  to  pt*r- 
ndt  the  ready  exposure  of  the  line  of  fracture  and  afford  room  to  clean*;e  the 
joint.  In  this  insfjinee.one  or  Iwn  wires^now  usually  ont^^— is  eniployetU  and 
is  placed  at  the  median  line  in  front.  The  writer  has  practiced  this  form  of 
incision  frequently^  and  with  entire  satisfaction.  It  places  the  &car  verti- 
cally, and  obviates  the  danger  of  stretching  or  rupture  when  overflexion 
happens.    The  incision  does  not  afford  as  favorable  an  opportunity  to  trim 


Fio,  1742;^ — The  operutlon  nf  sntiire  of  patpltii,  Phe^Tie's  oval  Inrision,     Drilling  lower 
fragment;  forrcpM  drawing  iamiiIi!  ilivided  iibrtjus  tjswues;  leg  flexed. 

and  repair  the  lateral  laceration  of  the  capsule  as  transverse  incision,  and 
directly  invades  the  prejmtellar  bur^a  (Figs.  433  and  1750). 

The  trariiivcrse  invl^ion  is  made  directly  across  the  joint,  hetween  the 
nd  onter  asfn^cts,  at  or  close  to  the  line  of  fractnre.    This  form  ui 
ermits  of  extended  examination  of  the  joint  cavity  and  the  repair 
iceration  of  the  capsule.    However,  the  cicatrix  is  exposed  to  the 
rect  and  to  flexion  violence*  and  in  many  instances  re  fracture 
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has  been  eomplicated   with   laceration  of  tlm  cicatrix.     This   incision  \B^ 
almnst  trrtain  to  ofji-ii  tlie  piviiati'Mur  lmri?a  (Fi^s,  43:^  and  1749). 

The  ova!  uiriswu^  with  the  convt^xity  downward  or  upward  (Cho>*Tic),  is 
a  good  form  of  incis^ion.  It  affordis  the  saniu  opportunities  as  the  trans- 
verse one,  but  witli  less  danger  of  subse<[nent  complications.  It  extends 
F>elween  the  outer  and  inner  aspects  of  the  knee  and  considerably  below  | 
or  above,  as  the  ease  may  l>e,  the  line  of  fracture  in  front.  Luraji-Clmm- 
pionnii-re  is  an  earnest  advocate  of  the  tlap  mettiod.  It  should  not  involve 
the  preprttehar  burt^a. 

The  Opemimn.- — Place  the  ]>atient  on  the  back  with  the  limb  extended 
and  the  heel  raised  ;  expose  the  fracture  freely,  and,  if  need  Ije,  the  joint 
cavity  through  the  selected  incij?ion  ;  remove  l>lood  elot^Ji  from  the  broken 
aspect  of  the  fragments  with  a  Ixme  .scoop,  ami  intervening  hbrons  and 
other  tissue  with  scissors,  so  that  tlie  frnctured  surfaces  can  be  brought 
into  proper  apposition:  remove  from  the  joint  cavity,  by  means  of  six»nges 


Fig.   1743. — ^The  operation  of  suture  of  patella,  ChpjTtf^'s  oval   incision.     Brin 
fragments  together  ;  leg  extended. 

and  hot  saline  solution  flushing,  blood  clots  and  foreign  bodies,  giving  e«pe- ] 
cial  attention  to  tbe  upper  synovial  pouch  (Fig.  433,  a),  and  to  the  reeog- I 
nized  iinatinnical  recesses  of  the  joint;  if  drainage  is  to  b*>  introduced,  carry 
silkworm-gut  <!raiuage  into  the  joint  through  a  perforation  of  the  tissues  I 
made  at  tlie  lower  part  of  the  external  condyle  from  within  outward  by 
means  of  a  long,  sharp*pointed  scissors  curved  on  the  flat;  flex  the  leg  and 
bore  each  fragment  (Fig.  1711)  deeply  or  superficially  at  one  or  two  situa- 
tions for  large  or  small  win^,  as  circumstances  may  demand  (Fig.  1T42); 
cleanse  the  joint  cavity  again,  and  bring  the  fractured  borders  in  contact 
with  each  other  by  twisting  the  ends  of  each  wire  together  along  the  line  of 
a  corresponding  incision  made  down  to  the  bone  by  a  sharp-pointed  knife^ 
as  firmly  as  is  consistent  with  the  security  of  the  union  (Fig.  1743)  ;  ent  off 
the  twisted  ends  a  quarter  of  an  incli  or  so  above  the  bone,  and  flatten  them 
against  the  bone  (Figs,  1744  and  1770),  for  obvious  reasons;  trim  the  torn 
borders  of  the  capsule,  if  desirable,  and  close  the  gap  with  an  interrupted 
iir  continuous  catgut  or  kangaroo-tendon  suture;  unite  the  dividtnl  bordens 
of  the  patellar  fibrous  tissue  with  fine  catgut,  thus  shutting  off  tbe  more 
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Fhl  17-14, — The  op^mtjon 
of  iiutiirp  of  1  utciia  for 
comtiiiriiilfd  fracture. 

Massage  is  an  essential 


completely  from  the  estemal  wound  the  joint  eavitv;  elose  the  external 
wnnnd  witli  interrupted  silkworrn-gut  sutures  carried  det^ply;  dresa  the 
wound,  and  eontlne  the  joint  imiuovahly  in  an  ex- 
tended  position  until  repair  of  the  soft  parts  has 
taken  place. 

The  Afler'irmimeni. — The  after-treatment  is 
like  that  of  similar  woundif  at  other  parts  of  the 
body.  When  the  healing  of  the  soft  parts  is  com- 
pleted the  limb  may  he  incased  in  a  fenestrated 
[ilaster-of* Paris  splint,  and  thus  the  patient  may 
1r'  around  on  crutches  until  bony  repair  is  es- 
lahlished.  Usually  j>atient8  are  uj*  and  uhout  with 
the  joint  controlled  by  a  plaster-of-Paris  caM-- 
ment  or  only  by  a  posterior  support  at  the  end  of 
the  third  week.  Phelps  Iwgins  early  to  move  the 
patella,  thus  litting  it  for  use  at  a  timely  period, 
element  of  after>treatmenL 

The  Precautiou'i. — Thorough  asepsis  should  be  had  to  forestall  tlie  pos- 
sibility of  suppuration   of   the  joint  cavity.     Compound  fractures  of  the 
patella  should  Ix^  \\'u\h\  at  onci>,  simple  ones,  as  a  ruk%  at  a  later  period — 
eight  or  ten  days  after  the  accident  (Phelps).    It  is  advised  by  some,  and  is 
justifiable  under  unfavorable  environment,  to  employ  the  douche  during  the 
operation.     In  ease  suppuration  occurs  the  pus  should  be  liberated  at  once, 
the  joint   freely  washed  with  a  bichloride  solutiofi,  ruldier  drainage  tubes 
introduced,  and  continuous  irrigation  with  a  warm  bichloride  solntion  (1  to 
1(1,000)  applied  until  the  suppuration  ceases  and  repair  begins.     If  pus  !x* 
jjresent  in  the  superior  ]>ouch  (Fig.  433,  ft)  it  should  \yo  drained — and  Ix-tter 
abovt^^ — to  prevent  purulent  infiltration  of  the  tissues  of  the  thigh.     Too 
vigorous  or  too  early  passive  motion  may  cause  refraeture  attended  even  w^ith 
I         lacn^ration  of  a  transverse  sear.    Observe,  in  wiping  the  joint  with  sponge  or 
I         gauze  (small  pads),  that  fragments  of  the  former  and  threads  from  the  lat- 
I         ter  do  not  remain  behind  to  cause  inthuumation ;  periarticular  suppuration 
■  ^  may     happen     without     involve- 

r 


ment  of  the  joint.  If  both  peri- 
articular and  articidar  drainage 
Iw  provided,  tlie  presence  of  pus 
in  eitiier  [)lace  can  be  easily  and 
readily  detected,  and  evacuated 
at  tlic  earliest  moment  without 
Uie  danger  of  speculative  dchiy. 
The  fragments  in  old  fractures 
iwv  apt  to  be  porous  and  friable 
and  easily  torn  through  by  the 
wire.  Drainage  slioidd  l*e  employed  or  not,  according  to  the  surgeon's 
juilgment  of  the  individual  case.  Tie  sliould  strive  to  do  that  which  gives 
to  ilie  patient  the  greatest  security,  rather  than  thai  which,  whi!e  empha- 
sizing his  confidence  and  skill,  may  unnecessarily  b'ssen  the  jnitient^s  secu- 
rity— the  precept  being,  not  what  one  can,  but  what  one  ought  to  do. 


171a. — Wirt'  iritrfulnni. 
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The  Remarks. — In  the  writer's  judgment  the  articular  and  periariicul 
spaces  ehould  cacli  be  drained  rndependently  with  a  thread  or  two  of  siJk- 
Worm  gnt  in  all  iiijitajieerf  of  uncertainty.    The  meajiiire  does  no  harm  and 
may  forestall  grave  disaster.    The  trinmiiiig  and  repairing  of  the  hieeratn 
capsule  does  not  eeeiu  necessary,  as  is  shown  by  the  uniformly  good  result 
—80  far  as  the  capsule  is  concerned— in  the  non-operative  and  subcutaneou 
methods  of  treatment  (Figs.  1749  and  1752).    Ami  it  is  not  improbable  tha( 
the  resulting  shortening  of  the  capsule  from  rei»air  adds  to  the  ditliculty 
the  projMiT  attainment  of  post -operative  movement^  to  say  nothing  of  tii 
greater  exposure  of  the  joint  to  infection  during  the  repair.     Dtsconnecte 
fragments  of  hrjiu*  liable  to  necrose  should  be  removed.    When  the  bone 
broken  into  threi:'  or  more  fragments,  a  sullicient  mi m her  of  sutures  should 
be  employed  to  s*"eure  suitable  apposition  of  the  pieces  (Fig.  1744).     In  the 
instance  of  old  fractnre  with  irreducible  separation,  the  quadriceps  extenscif] 
tissues  can  be  lengthened  by  making  a  V-shaped  or  oblique  incision  (pH«i 
1504)    through   them   suflieiently    to  permit   bony  apposition.     The   wir 
should  not  be  carried  through  the  under  surface  of  the  patella  (Fig.  K4.>lJ 
Whrn  an  upper  or  lower  fragment  is  very  snudl,  and  when  the  t>one  is  eoiu-J 
minuted,  Lejars  surrounds  and  holds  in  place  the  fragment*  by  means  o| 
silver  wire  passed  through  the  median  line  of  the  quadriceps  and  patellaf 
tendons  and  close  to  the  borders  of  the  fragments,  so  as  to  confine  them  ill 
proper  phiee  when  the  ligature  is  tightened.     Ceei  treats  fractures  of  th 
pattOhi  in  a  similar  manner  with  silk  ligature  (page  1502).    The  praetit*e  of 
exposing  the  fragments  by  means  of  a  vertical  or  transverse  incision.  remov^J 
ing  the  blood  clots  and  uniting  the  fragments  with  kangaroo- tend  on,  .^ilkJ 
or  catgut  sutures  passed  tliroiigh  the  margins  of  the  fibrous  tissue  lying  oaj 
the  pattella,  the  same  a^s  in  fracture  of  the  olecranon  process  (Fig.  17*50). 
favorably  considered  in  those  cases  with  but  little  tendency  to  deparatioi] 
of  fragments  or  the  oecurn'uce  of  haemorrhage.     The  bony  borders  are  on 
brought  as  closely  in  contact  by  this  plan  as  by  the  use  of  wire.    The  factil 
that  blood  clots  in  a  joint  an^  thought  sometimes  to  form  movable  b*^!)^ 
there  and  are  known  to  be  admirable  culture  media  for  germs  in  infeote 
caseSy  emphasizr  the  wisdom  of  their  removal.    At  the  end  of  four  or  fivi 
weeks  all  restraint  is  removed,  and  passive  motion  of  the  patella  from  side 
to  side  and  flexure  of  the  limb  are  begun,  and  the  patient  is  encouraged  t€ 
use  the  joint,  which  usually  of  itscdf  alone  will  restore  the  function  in  a  fen 
weeks.     Douching,  friction,  and  electricity  arc  sometimes  advantag^ou^s  aal 
after-treatment  measures,    An  elastic  kneecap  may  be  worn  for  a  time  as  t 
reminder  of  intirmity,  if  for  n<»  other  reason. 

The  Results. — Prior  to  1883  the  patella  had  l>een  wired  49  time«,  ic 
which  2  of  the  patients  died,  1  of  pyfemia  and  I  of  exhaustion.  Be^de 
these,  \y  cases  resulttMl  in  suppuration  and  ankylosis.  Power^^  in  hi*  excel- 
lent study  of  '*  operative  interference  in  recent  simple  fracture  of  it 
patella/'  *  reported  711  cases.  474  of  which  were  from  personal  c^mmuni(4- 
tions  and  ^37  wen*  gathered  from  the  literature  of  the  two  years  preceding 
the  presentation  of  the  paper.    Of  the  first  series,  4  died;  of  the  eeoond^  6. 


^  Transactions  of  the  American  Surgical  Aasooiation,  189& 
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Of  the  10,  3  died  from  sepsis  and  the  remainder  from  other  causes  not  re- 
lated to  oporativi?  teehiiiqiie.  Surely  the  diiTeronce  in  the  results  of  the  ex- 
tremes (1883  and  181>8)  exhibits  a  eomnienikble  record  of  the  product  of 
exf>erience.  Powers  ascertained  the  opiDions  of  67  prominent  surgeons,  liv- 
ing here  and  abroad,  regarding  the  advisability  or  non-advisability  of  opera- 
tive interferenti?  in  simple  fracture  of  the  patella.  Seventeen  were  "op- 
posed to  the  operation  in  any  ense  ^* ;  nine  *Svould  ofK^ate  in  all  cases  in 
which  no  distinct  eontraindieatiou  exists  and  in  which  the  surroundings  are 
satisfactory-';  foritf-Ofie  "would  operate  in  selected  cases,  those  with  wide 
diastasis,  comminution,  etc/'  More  pointedly  stated,  17  would  not  oprate 
on  any  ease  for  any  reason ;  9  would  operate  on  every  case  exeej^t  for  special 
reasons;  41  would  operate  only  on  selected  cases  and  for  special  reasons. 


Fig,  1746. — Siiture  of  patella,  Blake's  method*     Showing  the  introduction  of  the  su- 
tures cloae  to  the  sides  of  the  fragments  and  in  front  of  the  synovia. 

However,  the  perplexing  frequency  of  superficial  suppuration  and  rare 
oociirrence  of  rleep  suppuration,  of  ankylosis,  "  poor  results,"  etc,,  to  say 
nothing  of  an  occasional  ampubition  and  an  infrequent  death,  still  empha- 
sizes  the  need  of  wide  discrimination  in  the  selection  of  and  greater  care  in 
the  treatment  of  cases  hy  wiring,  and  also  by  other  methods  that  involve  the 
joint.  No  operative  plan  that  is  much  employed  is  without  the  history  of  an 
unfortunate  outcome. 

Blake's  Method, — After  the  usual  preparation,  connect  the  outer  and 
inner  aspects  of  the  joint  at  points  corresponding  to  the  lines  of  articulation 
with  a  transverse  convex  incision  passing  about  half  an  inch  tkilow  the  lower 
line  of  fracture;  expose  frcvly  the  complicatiir''  '  '^^b  of  the  aponeu* 

rotie  structure  of  the  quadriceps  extensor  mn$  '  ^i 

trim  off  from  the  fractured  surfaces  of  the  bo^ 
Bue  and  remove  the  adherent  clots;  wash  r 


J 


15(X) 


SURGERY. 


with  a  stream  of  warm  ntilt  t^olutioii;  arm  n  full*t*urvi*d   IhigiMlnni  nepdlfl 
with  No,  4  chrnmicized  catgut  or  with  kaogaroo  tendon:  pass  the  needh 


Fig.  1747.— ^Siitxii-e  of  patella,  Blake's  rnHbid.     Main  siit^ires  tip<l  for  the  repair  of  tbe 
laU'nil  niplures  und  of  tlie  (i.st;iirs  in  front  of  the  piilellu. 

through  the  aponeurotic  tisj^ue  ahfuU  half  au  ineli  from  the  line  of  fracture j 
am!  a.s  close  to  the  fnigiuent  ha  possihlr,  and  hrin^  it  out  on  a  line  with  th«* 
tear  just  in  front  of  the  i^ynoviul  ineinbrane  iF\^.  lT4t>) ;  introduce  the  nt*edhi . 
at  the  opposite  side  of  the  tear  and  pass  it  througli  the  tissues,  in  reverse  of  I 
the  order  jost  eoinpleti'd  (Fig,  1746);  repeat  the  stitch  in  all  respeeti?  at  the 
opposilc  side  of  the   fractured  bone;  tie  simiiltaneoiii^ly  the  two  sutures,, 
fixing  such  exact  coaptation  of  the  fragmentti  as  to  prevent  any  lateral 
movement;  repair  the  aponeurotic  riiptiires  in  front 

A  and  at  the  sides  of  the  patella  with  fine  cAlgut 
stitelies  (Fig,  1747)  ;  cloi^e  completely  the  remain- 
ing wound  with  silkworm-gut  sutures;  apply  the 
usual  form  of  aseptic  dressings  to  the  knee,  and 
surround  the  entire  limb  with  a  plaster-of-Paris 
splint,  which  after  two  or  three  weeks  is  removed 
daily  for  massage. 
"  The   Remarks. — Comminuted    fractures   of   the, 

Ijone  are  amenable  to  this  practice.    It  is  better  to^ 
use  instruments  entirelv  than  to  employ  protected ' 
fingers,  especially  in  the  joint  cavity.     Blake  oprr* 
ates  at^  soon  as  convenient  after  the  injury. 

The  resfilts  are  in  all  respects  satisfactory  in 
twenty- three  ca^s  thus  treated. 

This  method  of  practice  is  promptly  and  easily 
done,  leaving  behind  in  the  wound  no  foreign  body.  | 
Stimson^s  Method  of  Treatment   {Silk  Sulum)  ^ 
(Fig,  174S). — Tn  this  method  of  treatment  make 
median  longitudinal  incision  extending  well  above  and  below  the  fragment!*.! 
down  to  the  bone;  remove  the  clots  from  the  joint  cavity  and  from  the 
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Fio.  1748-— Thf'fipera- 
tion  of  81  it u  re  of 
piil4*lla,  8tim»oa's 
method. 
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frsK  (iiird  Ind-diTs  of  tho  lioiic.^;  lift  up  t'rniii  briwccii  the  fragmentts  the  fibro- 
|K'rio;;tt*al  frinire  that  niav  Ix*  there;  pass  a  strong  silk  8utim^  transversely 
tiirough  the  ligamentinu  patella^  eh>se  to  the  bone,  theeee  in  the  opposite 


Fio.  1749-' — Thp  operation  of  Iiijatiire  of  piitrlla,  Biirker  s  iiielhiid.     a.  Needle  passed 
bijnt'ath  puttlla.     b,  c.  \\  irt^  ligature  in  eye  of  needhi. 

dirpction  transversely  through  the  (|iuidriceps  tendon  (do?^e  to  its  insertion 
by  means  of  a  strong  eurved  needle;  hold  the  fragments  in  apposition  and 
tighten  and  tie  the  suture;  close  the  cutaneous  wound  without  drainage, 
and  eonfine  the  limb  ininiovably  noli!  proper  repair  has  triken  place. 


Fig.  1750.— Thp  «iperatrcm  of  Iiijatun*  of  piit*'ll!i,  Barkrr's  iiiethiKl.     a.  Needle  passed 
ill  front  of  jiatt^Ua.     b,  c.  Wire  ligature  in  eye  uf  needle. 

The  I^esttlis. — **  This  nielhod  seems  to  be  as  sinjple  as  any,  and  has 
pn nod  to  be  ctFicient  and  safe  in  more  than  fifty  jx^rsonal  cases ''  (Slinison)- 
In  ls^i\  Stinison  reported  75  cas^s  wit^  »dent8  from  the  operation. 


Barker's   Method.— Barker's  metl 


operati 
of  performance  and 
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can  hv  ac'conipIiiihiMl  in  a  comparatively  short  time.    White  commends  this^ 
method  and  has  pL'rt\»rnu'd  it  tiftron  linics  with  entire  sueeess.     Mc  bt^^in* 
pa.ssive  motion  on  the  tenth  ihi\\  gett;  the  jiatient  out  of  bed  with  a  light 
aplint  on  the  limb  at  the  end  of  the  third  week,  and  expects  good  UiH*  in 
from  eight  to  ten  weeks* 

The  Oiiemtion.^l^mk^T  s^trict  as^epsis,  with  the  patient  on  the  back 
and  the  lind*  extended,  steady  the  lower  fragment  with  t!ie  thumb  and 
finger:  thrust  a  narrow-bhided  knife  with  the  edge  upward,  through  th*' 
ligamentnm  patella*  at  the  point  of  insertion  into  the  lower  fragment,  into 
the  joint ;  carry  tlirough  the  wound  thus  made  a  pedicle  netnile  (Fig.  1749f, 
passing  it  uj>ward  iR'ueath  the  fragments  through  the  in&crtion  of  the  quad- 
ricejjs  at  tlie  hase  of  the  ujmcr  fragment  snt'lciently  to  eleviite  the  overlying 
integument ;  draw  the  integument  upward  and  expot^*  the  end  of  the  needle  . 
through  a  short  incision  made  down  ujx»n  it;  push  the  end  of  the  nei*d)e  { 
through  the  opening;  and  thread  it  with  a  strong  f^terilized  silk  thread  or 
silver  wire;  withdraw  the  needle,  leaving  the  ligature*  in  plaee ;  unlhrend 
and  pass  the  needle  through  tlie  same  primary  opening  upward  in  front  of 
the  fragments  and  out  of  the  up]>er  incision  (Fig,  1750);  rethread  the 
needle  with  the  upper  end  of  tlie  cHird  and  withdraw  the  needle  so  that  the 


Fio.  1751, — ^Thc  opemtion  of  ligature  of  patella.  Barker's  method.     Twiwtinjf  ^ 
ligature  ;  bringing  fnigrnents  togt^thtT. 

ends  of  the  silk  will  both  present  at  the  lower  incision ;  approximate  tlH!| 
fragments,  and  disphice  intervening  blood  clots  and  other  material  t)y  ruli-l 
bing  then)  togt>ther  briskly;  tie  the  suture  tightly,  cut  the  cn<ls  short  and 
close  the  Wound  (Fii^r.  1751),  A  posterior  splint  and  a  figunMjfH*ight  band- 
age are  then  applied.  Passive  motion  is  l)eg\in  on  the  tenth  day  in  tb«J 
majority  of  cases.  The  patient  may  be  up  and  around  with  a  plttsler-of-T 
Paris  dressing  in  three  wc*eks. 

The  Results.— Gooii  use  of  the  joint  is  expected  in  two  months.     That 
this  phin  IB  comparatively  safer  than  the  ones  opening  tlie  joint   fn 
Jheix»  can  bt*  no  reasonable  doubt.    The  practical  outcome  can  not  be  koc 
without  a  more  extended  ex^M^rtence, 

Another  subcutaneous  method  (Ceci)  consists  in  surrounding  the  fnuy" 
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tured  bone  subcutaneously  with  a  byrit^d  gilk  ligature  in  quite  the  same  niao- 
iiL*r  arf  Lejars  eojploys  in  multiple  fraeture  of  tht^  patella,  aud  in  fracture 
at  its  tendinous  insertions,  passed  transversely  through  tlie  ligaiiienlum 
patelliE  at  its  insert  ion  into  the  fragment,  and  so  carried  around  the  bone, 
passing  through  the  quadriceps  allachnient  (Fig.  17.52),  as  to  draw  the 
fragments  tightly  together  in  a  hooplike  manner  when  the  suture  is  tight- 
ened, and  tied  at  the  point  of  primary  puncture  (Fig.  1753).  The  ordinary 
curved  pedicle  needle  can  be  employed  to  draw  the  suture  into  place.  Owing 
lo  the  circular  shaj^^  of  the  bone*  the  ligature  must  he  laid  in  segments,  the 
iircdle  being  reinserted  at  the  point  of  exit  in  ciich  instunee  until  tlie  pri- 
iiuiry  puncture  is  readied,  when  the  suture  is  tied  as  just  described. 

The  Remarks. — The  suture  should  he  carried  sufficiently  deep  at  the 
sides  to  j>enetrate  the  firm  tissues  connected  with  the  patella  at  thus*.*  sltua- 


Fics*1752.^ — Th(JO}KTation  of  stihfutaneous       Fig,  1753. — The  ligfltaiv  united  in  Ced*s 
(wire)  ligature  for  fracture  of  putellu,  method,     SilvtT  wire  luuy  bu  uaed  in^ 

Ceri*a  method.  stead  of  mlk. 


tions.  in  order  to  pro{>eHy  control  the  frapnents.  In  eomminutcd  fracture 
the  plan  serves  to  unite  the  fragments  closely.  The  remaining  ad- 
van  tiiges  claimed  for  the  method  are  of  questionable  worth.  Other  metli- 
»wls  n(  arrangement  (if  the  suture  have  been  suggested  aud  occasionally 
prjicticr'd. 

In  old  fracture  of  the  patella,  especially  with  wide  separation  of  the 
fra^aiu-nts  causiug  a  badly  crifjplcd  limb,  union  of  the  broken  parts  in  some 
iristiinrcs  re(|uires  division  of  the  f|uadritM?p8  tendon,  and  even  the  rectus 
itsrlf,  along  with  the  vasti  muscles,  and  perhaps  then  suit^ible  apposition 
Clin  not  !je  secured  without  separation  by  mallet  aud  chisel  of  the  tnliero^ity 
of  the  tibia  from  the  normal  si  ^*^  Hs  transplantation  and  fixation  at  a 
liigher  point  on  the  bone. 

Thfi  Anaiomiral  P/ii'wIit— K  *Hdth  of  the  teudon  of  the 

fjUiiilriceps.  and  the  nosi  fibers  of  the  vasti 

in  heal  ill,  shoi^  ion  is  commenced. 

These  lo^  ntaining  the 


^^ 
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patella  in  proper  relation  with  thv  ls>wr  r  ^'tkI  of  the.  fcTnur*  may  have  be<?ome 
so  elijiiiir^'*!  in  ttieir  structure  and  fuuttioji  as  to  proven!  a})position  »>t 
bony  fnit^uients  unless  Ihey  are  frwlv  diviiled,  whieh  division,  liowover,  ^i 
severs  the  nmsculo-tendinous  flap,  thus  depriving  the  attached  fragments  of 
the  patella  from  nuurit^hment.  and  exposing  to  serious  danger  af  iiloogh' 
ing*     The  writer  cuiee  encountered  thi.s  ubstaele  in  a  marked  degrt*e.     Tlie 
relalitui  which  the  site  of  operation  bears  to  the  joint  cavity  merits  carefu 
attention  (Fig.  433). 

The  varieties  of  the  liberating  incisions  employed  are  usually  thrt?e 
number:  Ut)  the  triangular ;  {h)  the  gable-shaped :  (r)  the  erenafed  ( Fi| 
1754).     In  eitlier  instante  thr  ineit^ions  should  l>e  made  through  tin.*  tits^u^ 


Fio,  17.S4. — ^Tho  op<*nitiori  of  ebuKntion 
of  the  cjuailrirepa  la  old  fnictun?  of 
patella,  a.  Trinn^ilur  iiirisioo  with 
dotUHl  line«  iridimtin^  ext^^-osion  of 
HiL'iijiona.  6.  Gable-ahaped  incimon 
(KiN^n).     <?.  Creiiat-e  (Cheytie), 


Fig.  1755.^Thp  ends  in  cretmte  incisioi 
adjusted    to   each   other,   united   tc 

fether,  and  |Uit<4Ia  repaired  (Che^^l^> 
n  ins+tanres  a  and  h  (Fij^.  1 520  K  floiv 
gation  followed  bv  adjustment  and 
siituring  of  f^ontiguous  lK>nif*rs 
nH|uired, 


and  after  their  elongation  and  the  adjuntfuenl  of  the  Imny  fragments,  tli 
contiguous  borders  of  the  former  are  sutured  together  (Fig.   1755),     Th( 
longitudinal  incision  affords  the  gn^atest  and  the  remaining  incisions 
least  degree  of  elongation.    The  greater  th*'  noed  for  lengthening,  Uie  higlui 
and  more  extended  the  oltlif|ue  ineisions  jihould  Ik^  made. 

The  Precautions. — Strict   asepsis  should   be  praetieed.     The   ineinior 
should  conform  strict ly  to  the  needs  of  proix'r  joining  of  the  bony  fraig 
ments.    In  displacement  upward  and  implantation  of  the  tul>eropity  of  ill 
tibia,  great  caution  is  neeess.^ry  not  to  seriously  impair  its  power  of  utiioi 
with   the  new   point  of  attaebuient.     Since  septic   infectirm    iiuiy   mvn 
and  ruin  the  exposed  joint  and   tlie  union  of  the  soft  and  hard 
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tk^strnviiig  their  respective  portions,  tlien'by  enusing  flofeat  of  opera- 
tive purpose  and  possibly  loss  of  life,  it  is  evident  tliat  the  operation 
slioidd  be  counseled  only  with  wise  discretion  and  performed  with  consum- 
uiute  eare. 

The  Resnltj^. — Keen,  Hrdmatut^  nnd  others  have  |>ractieetl  these  methods 
successfully.      Several  j^uccessfii]  cases  from  otbt^r  ^«uirn/s  are  reported. 

Rupture  of  the  Tendon  of  tlie  Quadriceps  Extensor  Femoris.— The  quad- 
riceps tcudou   is  sometimes  ruptured   from  direct  and  indirect  violence. 
Rupture   may   bii^   mistaken   for 
fracture  of  the  patella,  and,  in 
fact,  be  entirely  overlooked. 

The  Operations  for  Rup- 
ture—In  east*8  where  ruptttrcd 
muscular  erf  re  milieu  can  be 
brought  together  they  may  be 
suitably  united  by  means  of  a 
isupporting  thread  in  the  form 


Fig.  I7nf). — 1.  Mflhmi  of  siiturmu  divided 
mu!r«'li'.  Four  wutnrr}*  phiroii  muly  (or 
tyinj?  to  the  (mndlea  of  ninsrie,  and 
thr*^  HfR  alivatly  tied  to  ea*"h  cither, 
2.  The  arrangement  «(f  iadi vidua!  su- 
tures, parh  ^nispin^  a  bundle  of  fibers 
(page  302,  vol.  i). 


Fig.  1757. — Rupture  of  t^^rjdon  of 
i|uadricep.s  t-x tensor  fcmoris.  Unit- 
ing nurtured  «'nds.  n.  Anterior  eon- 
tintiouHndjUHtnient  sutures,  h.  Pos- 
terior continuous  adjustment  sutures, 
c".  Bitsting  stitches,  d.  Tendon  of 
quadriceps. 


of  fi  tran>iverj^e  loop  piisset]  through  both  of  the  ruptured  extn^inities,  .-^up- 
fdeniented  by  a  few  ntitchei*  for  finer  adjustnieut  of  the  torn  odgv^  (  Fij?. 
ITtiO).  In  e*iseg  where  Ibe  rupfuretl  rrifh  art*  fenfUtifnt.s  (Fig.  1757), 
pa»g  a  lon^.  hmvy  i*ilk  threaiU  liv  l^a^tifig  atitebt^s,  traii8ver§ely  through 
the  two  eucls,  «boiJt  httlf  an  h  eil^e*?;  unite  bv  a  c»>ntinu- 

ous  i^iiture  of  fine  «ilk  th*^  *^*^  be  ruptured  end^.     Now 

tie  the  transver?ie  mtur  '  tr  margins  with  a 

enntinnoui?  Kuture,  ove'  '     '  ''       In  eases 

where  the  tendon  *  a  loop  of 

U7^ 
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silk  or  silver  wire  so  us  to  include  the  upper  segment  of  the  torn 
alKJV<»  aiul  the  pntt*lln  hiAtnv  (Fi^^  1758).     Draw  the  ends  of  the  hwip  imi 
thus  brin^niig  tugelber  Ur*  tJepurated  surfaces,  eouijdcting  the  apposition  bf  * 
a  coiitiuuous  suture  uniting  the  apposed  edges.    //  the  gap  be  too  larije  far 
coaptation  of  (he  ruptured  endii,  Chawpionuieri]  recommendiji  suturing  nt  a 
distauce  by  passing  ti  k)op  of  s^ilver  wiR\,  baj^tcd  in  and  out,  around  the  h>wt'r 
part  of  the  upper  segment  of  the  tendon,  not  far  from  its  torn  margin. 
This  acts  as  a  splint  to  support  in  this  situation  the  two  or  three  longitu- 
dinal stitches  of  approximation  which  are  made  to  pa&s  through  the  tendon 
just  above  it.     Beb>w,  the  longitudinal  stitclies  pass  either  around  a  similar 
transverse  .splint  stitch  phieed  near  the  torn  margin  of  tlie  lower  segment, 
or,  if  the  latter  is  not  of  sutfieieut  length,  through 
the   ]nUella    itself.     The  longitudinal    stitehi_*s  are 
likewise  of  silver.     Around  this  metallic  stTUctun.»,  i 
in  young  subjects,  it  is  ]jossible  that   tlie  nreu  »»f  ' 
loss  of  substance  can  be  filled  in  by  the  development  j 
of  regenerative  fibrous  bundles, 

The  Remarks. — If  the  bur^a  lying  lieneath  the  ^ 
tendon   (Fig.  433,  a)  has  been  ruptured  it   should 
k-  ri'pain'd,  and  due  cognizance  of  the  possible  out- 
come 00  the  kiu^e  joint  from  this  cause  be  considered 
and  provided  for* 

lite  RrMults, — Walker's  analysis  of  250  cased  < 
shows  thai  72.5  per  cent  recovered  within  six 
month**  under  meehanieal  treatment,  also  that  8*5  i 
]>*T  crut  recovered  completely  within  the  same 
time  under  operative  treatment.  Walker  stateg  that 
ojjcniHdn  slH>idd  always  be  pnictieed  when  a  gri*ater 
^e[iaration  than  an  inch  and  a  half  is  pn-Mut, 
and  when  mechanical  mra'^ures  have  failed. 

Suture  of  the  Olecranon  Process.— The  oir<r;t. 
non  [»roress  is  sutured  for  non-union  after  frac- 
ture and  for  recent  frnelure.  Under  strict  as**j»sis 
e-\{>ose  the  Beat  of  fracture  through  a  median  longi- 
tudinal incision ;  uncover  the  fractured  surfaet^s  by  remo\ing  intervening 
tissue  or  blood  clots:  begin  at  ciirresponding  points  of  sound  bone  ahntit  a 
quarter  (»f  an  inch  from  tht^  border  of  either  fragujent  and  drill  a  small  hole 
oblic|uely  through  the  fractured  surface i  pass  Ihrotjgh  the  openings  fine 
silver  wire,  silk,  or  kanganx*  tendon,  and  finuly  a|)pose  the  fragment<; 
close  the  woimd,  apply  tlie  dressings  and  immobilize  the  joint  with  the  arm 
Cffuipletrly  extended  (Fig.  175f>),  The  passage  of  kangaroo  tendon  or  silk 
through  the  tendon  of  the  trict^ps  near  to  its  point  of  insertion.  an<l  through 
a  hole  made  transvers<dy  through  the  ulna  just  below  tlie  fraeture,  i»  «m  i 
admirable  method  of  suture.  In  either  instance  the  torn  hosiers  of  the 
llbrous  extension  overlying  the  olecranon  should  l>e  sutured  together  with 
catgut  (Fig,  17G0).  fn  ease  the  tendon  is  rujUured  it  is  repairetl  in  the 
same  manner  as  is  the  tendon  of  the  quadriceps  extensor  muscle. 

The  Remarks, — Suture  of  recent  fracture  of  the  olecranon  is  rarely  i 


Fig,  1758,— Rupture  of 
tendon  of  quadricops 
extensor  fetnons. 
Unitiitjf  mptured  end 
of  tendon  vxith  patella. 

a,  d.    Wire    sutures. 

b.  Baating  stitches, 
cr.  End  of  tendon. 
e.  Patella. 
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advisable  except  when  the  separation  is  so  great  as  to  render  doubtful  iUc 
servireability  of  the  linih.  In  cases  of  crippliog  from  noii-uoiou,  the 
njL'thod  imd&  its  greatest  use*  Passive  motion  should  be  coiariienced  early 
and  employed  with  caution.  The  suture  should  not  be  passed  in  contact 
with  the  nrtieuhir  surfaco. 

Tie  Dnion  of  Fractured  Long  Boeos,— The  fractured  ends  of  a  long 
bone  somehmes  persistently  override  each  other  in  spite  of  the  eiTorts  to 

\ 


Eio,  1759.— The  operation  of  siitur<»  of 
olecranon  proeesH.  a,  h.  \\\tv  sutures. 
c»  Tentlon  ui  trirfps  mu^rlp.  d,  Hrokcn 
surface  of  upper  fraj^jnient  of  olocninon* 
c.  Trochlear  surface  of  Iminems.  /. 
Bone  drill,  g.  lyower  jHirtion  of  olec- 
ranon process,     h.  Pfrio«teinn» 


Fto.  1760. — The  opemtion  of  .suture  of 
oleiTanon.  a.  (witinuours  sutim'  unit- 
ing torn  periosteum.  Ik  Ti^ndiiii  of 
trirepH.  r.  PpptT  fra^rniejit  of  nlecra- 
non.  d.  Lower  |>ijrtion  of  ulecranon. 
r.  Wire  suture  in  place.  t»i»lri  twisted 
and  turiietl  down.     /.  Periosteum. 


reduce  and  retain  the  in  in  place,  causing  serious  deformity,  protracted  and 
incomplete  recovery,  and  perhaps  exposing  to  injury  important  contiguous 
structures,     Both  simple  and  compound  fractures  are  often  liable  to  these 


Fin.  17r»L-^ulureof  tran»- 
verH€'  fracture  with  one  su- 
ture. Another  may  Ix'  in- 
troduced at  oppoeit'e  »ide. 


Fio.    1762.— Suture    of 

transverse  fracture  with 
a  single  suture. 


Fh      I  .  '  Suf  (|^^■ol'oi^lie^ll«■ 

fnu  lurt;  with  hingle  suture. 
Ail  jniie<"urt*  niethcML 


objections.     It  is  proi^er,  however,  to  gtate  that  atten^^ 
following  methods  of  treatment  are  now  less  frequon 
raerly,  and  that  their  utilisation  is  not  wise  unless  ^ 


*lipf  by  the 
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tions  of  more  than  usual  interest  to  the  welfare  of  the  patient.    Three  mtU 
ods  of  uniting  the  fragments  arc  eniploved:  1,  by  suture;  2,  by  ligatuj^:* 
3,  by  pegging. 

In  suture  of  hone,  either  silver  or  platiDum  wire  or  heavy  silk  may  be 
employed. 

In  transverse  fracture,  perforate  the  bone  perpendicularly  to  the  surfa 


Fig.  1764.^ — Ligature  of  oblique  fracture  by  periphenil  melhod.     Not  the  moel  i 


Fig.  1755. — Oblique  ligature  of  obliqu**  fracture,  peripheral  method.     The  moat  j 


FiOt  1766. — Double  circular  Jigalure  of  ohliqiio  fracture,  with  two  longitudinal  k 
Ligatures  should  surround  seat  of  fracture. 


and  emjjloy  either  two  siitiiros»  one  at  either  i^ide  (Fig.  17G1),  or  a  ail 
suture  passing  transversely  through  both  fragnit»nts  (Fig.  1762). 

In  obUqne  fracture,  drill  the  fragments  so  that  the  «iuture  will  be  at  right 
angles  to  the  line  of  fracture,  otherwise  the  juoveineut  is  not  controlled 

(Fig.  17ti3).  The  ends  of  the  wire  suture  ar 
twisted,  the  excei^  cut  off,  and  the  remaindo 
luiHiniercd  against  the  bone. 

Ltgtifure  of  bone  is  employed   in  cases  c*i 
exceedingly  oblique  and  comminuted  fractur 
In  this  method  simple  periplicral  ligatUR'  and^ 

tuift.  The  former  procedure,  while  not  the  mo&t 

secure,  is  often  serviceable.  The  ligature  can 
be  carried  around  the  bone  at  the  point  of  the  greatofit  tendency  to  ^epam» 
tion,  either  at  right  angles  with  the  long  axis  of  the  b<.me  (Fig.  1704) 
with  the  direction  of  the  fracture  (Fig,  17G6).    In  either  instance  the  bun 
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should  l>e  notched  at  the  seat  of  application,  to  hold  the  ligature  firmly  in 
plact%  and  supplementarv  suture  may  be  matlo  wlson  needed.  Two  eireular 
ligatures  passed  around  the  seat  of  fracture  and  united  together  with  two 
longitudinal  loops  may  be  employed  (Fig.  17*>6). 

C'onjbined  ligature  and  suture  (Fig.  17<J7)  is  performed  by  drilling  per- 
pendieularly  to  the  line  of  the  fracture^  through  which  opening  a  loop  of 
wire  is  passed.  The  threads  are  crossed  within  the  bone,  then  caused  to 
encircle  the  bone  snugly  one  at  either  side,  and  tlie  protruding  ends  are 


Fits.  1708. — FniiJH*  ligature  of  ob]k|iif"  fraetiire,  first  step. 


Fio.  176§. — Frame  Jigature  of  oblique  fracture,  secoDd  step. 


Fia.  1770, — Frame  ligature  of  oblique  fracture,  operation  completed. 

fpa^sed  through  the  loop  and  fastened.  iVn  accessory  ligature  may  be  era- 

^ ployed  if  the  fracture  1)0  very  oblique. 

The  frame  iifjnturfi  nmv>d<'^  degree  of  immobility.     Drill 

two  holes  througl  ngle  to  the  long  axis  of  the 

bone  (Fig,  1768)*  I  wire  through  them;  draw 
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tlie  loop  over  the  vmh  at  the  opposite  side  of  the  bone  (Fig.  176f*);  dra« 
tht'  unds  tight,  vnrvy  them  nroimd  Uie  shaft  of  the  bone  to  the  o|jenin^*y 
pass  theni  k'neath  the  respective?  wires,   bring  theni  together,   and  twi^il 
tirmly  in  ithtv  (Fig-  1T7U). 

The  peiftjing  of  fnutures  by  peripheral  and  intramedullary  intmduetionl 
of  pegs  of  ivory  or  of  decalcified  and  of  fresh  bone  is  not  infrequently  prac-J 
tieed.     In  oblifjue  (Fi|^.   ITTH  and  multiple  (Fig.   17T2)  fnieturei?,  union] 
by  drillir^g  and  pegging  together  of  the  fragments  is  often  n  e<_ininienilabl« 
procedure,  better,  in  fact,  than  wiring.    Fractnre  may  be  united  bv  nailix 
(Fig.  1512). 

InirameduUary  pegging  is  practiced  in  Ihe  continuity  of  long  bonH 
(Fig.  17  73)  as  follow^^:  Make  the  i^jte  of  the  frjirtnre  gape  by  lateral  flexion;! 
drive  the  peg  into  the  lower  fragment  with  light  strokes  as  far  as  suitable;! 
grasp  the  lower  fragment,  bend  it  strongly  laterally  and  downward  untill 
the  free  extremity  of  the  peg  can  be  introduced  into  the  medullary  cavityj 
of  the  upper  frngnient,  wlien  the  two  tire  driven  together*  The  periosteuiaj 
is  then  sutured  in  place  (Fig.  1774),  the  limb  dresifK?d  aeeptically  and  fixe 
by  a  plaster-of- Paris  dressing. 

In  instanet^s  of  loss  of  bone  Btructure  in  which  the  periosteum  cor-j 
pesponding  to  the  intermediary  space  is  intact,  a  |>eg  may  \^  inirodueed  mt<l 


Fio.  177L — PeRf^in^  singKi  obii^ui'  irm-tunt, 
periphenil  rnuthod.  a,  Ik  *S<jft  parts,  r. 
Feg3.     ct  Line  of  fmcturc. 


> 


Fio.  1772. — rei23Bnn>E  multiple  fracturpj  ' 
peripheral  method,     o,  6.  Verliay 
and  trADsvcr&e  pcgs« 


the  respective  medullary  openings  of  the  upper  and  lower  fragments,  ifiSS 
retaining  them  in   their  proper  rclatioru     The  }xM"iosteuin   it?  then  8ewt*<lJ 
around  the  peg  and  the  limb  dressed  as  before  (Pig.  1775).    In  the  yc>ung| 
snecessful  outeonic?s  from  this  phin  of  practice  are  rei>ortc*d. 

The  Remarks, — Strict  aeepsi.^  must  be  practiced  and  immobility  aeearedl 
if  iucoessful  results  are  expected.    Fragments  of  bone  not  projierly  vitalized^l 
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because  of  crushing  or  of  loss  of  |>erioi^tinini,  offer  but  little  clianoo  of  proper 
rt*]mir.  The  form  of  suture  or  ligjjturt'  slioiild  be  Lmiployed  that  best  meets 
the  [tidictition  wJtliout  causing  uniUu'  rli^turbanee  of  the  soft  parts  and  of 
the  fragments  during  \t^  applic  ation.  Pegging  of  long  bones  by  the  perijih- 
ernl  f)lan  usually  h  k*tter  thiin  union  by  suture  or  ligature.  Ivory  pegs  are 
thti  easiest  of  •introduction  and  of  application.     Decaleified  bone  is  soft  and 

suited  only  for  certain  cases. 
Fresh  bone  is  excellent,  but 
diilieult  to  prepare.  The  [wgB 
should  snugly  lit  the  open- 
ings, and  be  cut  off  so  as  to  be 


FiG»  1773. — Pejcging  fmrtiirp  ^if  long  lione, 
intmrnednllnry  mt^thod.  a.  PeriosUMini 
of  ii(jpi^r  fra^iiicTit.  h.  Pin  with  «inu 
end  iiitroduci.*d*  c.  Vvnosivum  of  lower 
fragment,     d,  e,  8oft  parte. 


Flo.  1774. — Closing  periosteum  over 
pe^god  fraotnre  r>f  long  bone  by  in- 
tranirdnllary  fnotlnal.  n,  b.  Soft 
parts,  f .  Outline  of  pin,  d,  t\  Stnv- 
ing  of  borders  of  perioHteunu 


readily  covered  with  the  poriosteuni.    ^[^^dullary  pegs  should  fit  closely,  and 
■  be  introduced  far  enough  to  obviate  lateral  (h'visition — an  ineh  to  an  inch 
Uufl  a  half  will  sulliee.    However,  the  up[jer  end  of  the  peg  eaii  not  be  caused 
to  fMmetrate  the  corres|jon<li ng  fragment  as  far  as  the  lower. 

Parkkill  has  seeured  commcudable  rej^ults  from  fixation  of  the  fragments 

by  a  si>eciel  apparatus  devised  by  himsdf.     The  ends  of  the  fragun-nts  are 

suitably  adjusted  by  means  of  n^section,  Ihe  use  of  the  rongeur  and  Volk- 

mannas  spoon.    "  Each  fragment  is  drilh'd  transversely  to  the  longitudinal 

ixis  of  the  bone  in  two  places.     A  small  ste^-'l  pin  is  tlirust  into  the  first 

fhoJe  while  the  second  is  In-ing  driUcd,  in  order  that  they  nuiy  be  made  fmral- 

[lel.     The  (lislnnce  that  Ihese  [u'ns  shoubl  Ik'  from  each  other  and  from  Ihe 

lends  of  the  l)oru*s  shtmld  be  determined  by  the  bone  under  operation  and 

I  by  ihe  size  of  the  clamp  to  be  used.     The  screws  are  introduced  into  these 

Iholeg  by  means  of  a  clock  key,  and  the  wings  are  adjusted.    While  the  bones 

are  held  in  accurate  ap[K>8ition,  the  halve?*  of  the  in^^trunienl  ar<»  clamped 

together  "  (Fig.  lT7*i).    The  8ofi  parts  are  then  accurately  adjusti-d  around 

the  screws  (Fig.  17T7).  and  the  dre»«iiny  "  d,  leavir\g  tlie  elam[i  out- 

side.    The  apparatus  Ur  weeks,  de]>ending  on  the 

size  of  the  bone,    Thi  ice  in  the  use  of  this 
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appliance,  leaves  its  employ  meut  to  I  lie  judgTiiuDt  of  i\w  profession.    Park- 
hUl's  ijx\Hmimci*  justiiie>  a  InAwf  \n  itt^  utility  in  suilabl*i  cases. 

Nailing  the  Head  of  the  Femur  (Sirhi^de). — There  are  two  conditions 

for  the  relief  of  which  tliis  procedure 
1ms  been  einpioyed:  first,  for  recent 
fractures,  when  some  coexisting  eon- 
dition,  such  as  the  age  of  the  patient 
or  the  existence  of  gome  deformity. 
renders  it  inexpedient  to  subject  thir 
tiuHerer  to  prolonged  niec^hamcal 
treatment  with  the  attendant  rii^ks  of 
non-union  and  exhaustion ;  and,  :^h>* 
ond,  in  cases  of  ununited  fracture  of 
the  neck  of  the  femur.  Treat  inenl 
by  Piuck's  extension,  until  so  far  ]l£ 
jH>ssil)Ie  the  normal  length  is  n?- 
stored,  should  precede  all  operatiiPe 
attempts. 

The  operative  treatraent  in  the«e 
eases  was  first  suggested  }jy  Langi*n- 
heck,  and  succeasfully  carried  out  by 
Konig. 

Konig  operated  in  a  cose  of  re- 
cent fracture,  making  a  small  tnci- 
itwn  over  the  outer  side  of  (ha  Im* 
i hauler  major,  driHed  a  hole  through 
it  with  a  metal  drill  in  the  direction 
of  tlie  head  of  the  bone,  apjiliiHl  exten- 
sion to  the  lindi  to  the  extent  necr*- 
gary  to  overcome  the  deformity,  and 
then  drove  a  long  steel  nail  through  the  canal  in  the  trochanter  into  the 
head  of  the  Imne  and  left  it  there.  The  limb  was  then  immobilizeil  and 
extended  for  six  weeks.  There  is  no  rewrd  of  the  ultimate  shortening,  bat 
gi>od  union  and  free  motion  of  the  joint  were  obtained. 


i 


Fig.  1775. — Intrameilullaiy  pe^ng  of 
fracture  of  long  \mm\  with  loss  of  eiih- 
stanee,  ppriosteimi  Ixnng  ^ewed  around 
peg-  a,  b.  Soft  parts,  c,  Peno&ivnm, 
rf.  Peg.  e.  Periosteum  sewed  over 
peg.    /.  Outline  of  peg. 


l'l«^.  177G, — ^li\a(i"ji  i»l  ImgitK'uLs  ui  friu'lun*  oi  ^ii^  irniu,  TarkhilJ's  ruttiioti^ 

Cheijnt'^  in  a  case  of  recent  fracture,  exposed  the  fragnient*  throiijih  a 
longitudinal  incUion  made  over  the  anlerior  aspect  of  the  joinif  exposed  Ibe 
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fracture,  made  extension  and  internal  rotation  on  the  limb,  and  with  the 
finirers  in  the  wound  manipukted  the  fragnienls  into  phiee;  then  a  small 
longitudijial  incision  was  made  over  the  outer  siJe  of  tiie  trochanter  major, 
and  two  canals  drilled  through  the  fragments  at  a  distance  of  half  an  inch 
apart.     Ivory  pegs  were  then  driven  through  the  holes  made  by  the  drill. 


Fio.  1777. — ^Fixation  of  fragments  In  fracture  of  long  bone^  Parkhiirs  method.     Soft 

parts  adjusted. 

and  the  limb  ijiitnohibzed.  Good  union  and  motion  were  obtained,  but 
there  is  no  record  of  measurements  of  the  limlx 

In  operating  ufjon  eases  of  ununited  fracture  the  refrej-bing  of  the  ends 
of  the  fragments  is  a  neceesary  step  in  the  teehniciue. 

Meyer^  m  a  ease  of  ununited  fracture  with  tliree  inches  shortening, 
made  the  Lantjeiibeck  incision  for  excision  of  the  hip  joint  (Fig.  44t>), 
exposed  the  seat   of  fracture,   scraped   tbe  enrls   of   tlie   f ragmen t.s   until 


fracUire  of  neck  of  femur,  ParkhiU's  method. 


of  the  limb,  and  fastened 

fhi-  trochanter  major.     A 

alf  shortening  of  the 
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Yimlh     Parkhill  conimeeils  this  method   for  fracture  of  the  n^ek  of  th^| 
fenmr  (Fig,  HTS). 

Gillette  roports  three  cases  of  iinuiiitcJ  fracture  of  the  neck  of  the  iemur 
operated  upon  in  tlu*  fo!lowio>:  uianntr: 

^4  horseshoe  {ncL^iion  trilh  itfi  antreiUif  downward  was  made^  beginmDg 
an  inch  below  and  an  inch  posterior  to  the  anterior  superior  spine  of  the  I 
ihimi,  carrving  it  down  two  inches  Ijt'low  the  trochanter  major  and  hringin^ 
it  up  the  huttoclcs  to  about  tlie  center  of  tlie  ^^luteus  inaxinius  muscle.     Thr* 
skin  and  the  two  layers  of  fascia  were  dissected  up  en  masse.     A  chain  saw  I 
wa:*  then  passed  between  the  posterior  border  of  the  tensor  vaginic  fcmori*  | 
and  the  gluteus  medius,  liugging  the  neck  of  the  femur  and  the  base  of  thei 
trochanter  major;  it  was  l>rought  ont  between  the  posterior  surface  of  thv 
gluteus  uiedius  and  tlie  anterior  snrfiice  of  the  gluteus  niaximus:  the  in)- j 
chanter  major  and  its  nniscular  attachments  wore  sawed  olT,  turned  back, 
thus  exposing  the  capsule  of  the  joint.     Then,  by  making  a  longlfudinalj 
incision  into  the  capsule  the  fracture  could  he  easily  s<K»n.    The  surface**  iif  I 
the  fractured  ends  wert^  dcnudiHl  ivnd  a  imne  peg  driven  tlirough  the  neck 
of  the  fciour,  thus  holding  the  fracturetl  ends  togL*ther.     The  capsule  was) 
stitchi'd  with  eatgnt,  the  tnx-htinter  major  restored  and  nailed  in  place  nilli] 
a  small  bone  peg,  the  skin  c!osed,  and  the  limb  immobilizt4. 

There  was  union  and  good  motion  ol>tained  in  all  the  cases,  with  ghort-j 
cning  of  from  an  inch  to  an  inch  and  a  half. 

Curtis^  in  a  case  of  ununited  fracture  of  the  neck  of  the  femur  of  thl«!  j 
months'  standing,  exposed  the  fracture  ih rough  an  anterior  incision  (pugol 
4'i8),  passed  a  drill  into  the  callus  and  between  the  fragments  to  cau^e  irri- 
tation, applied  extension  to  tlie  liiid)  and  reduced  the  deformity,  after  which  i 
a  drill  was  passed  Ihrougli  the  trochanter  nuijor  from  the  outer  side.  Irani*- I 
fixing  tlie  fragments;  the  handle  of  the  drill  was  then  removed  and  tli«*  drill 
itself  left  t«  sifu.    The  anterior  wound  was  closed  and  the  limb  inmtobilized. 
The  extension  was  maintained  for  six  weeks,  at  the  end  of  which  time  tin* 
drill  could  be  easily  rumovt'd.     (lOod  onion  and  a  useful  limb  were  obtained 
with  three  quarters  of  an  inch  shortening. 

Freeman  *  treats  of  this  operation  in  a  recent  illustrated  article  in  an 
interesting  manner.  He  reports  15  cases  with  1  (before  asepsis)  death  and 
14  recoveries,  with  good  functional  results  in  all.  The  cases  of  Curtis  and 
of  Cheyne  with  similar  results  should  be  added,  making  IG  with  good 
results  and  1  fatal. 

The  Remarks. — There  is  yet  a  reasonahle  doubt  regarding  the  advisabil- 
ity of  this  operation  except  in  special  cases.  The  dilllculty  of  scH!uring  and 
maintaining  proper  adjustment  of  the  fragments  liecatisc  of  the  lack  of 
command  of  the  inner  portion,  its  porons  character  and  low  vitality,  present 
obstacles  to  success  that  can  not  l)e  gainsaid.  The  degree  of  shortening  that 
follows  the  succ*essfid  results  suggests  an  initial  failure  of  reduction  of  the  ( 
deformity  or  the  maintenance  in  proper  place,  and  hesjK'aks  in  any  event  a 
considerable  amount  of  absorption  at  the  seat  of  the  fractnre.  A  mon.* 
extended  exprience  is  needed  and  a  careful  comparison  of  the  favorable 


♦  AnnaJs  of  Surgery,  voJ.  xl,  page  568. 
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results  by  different  methods  of  treatment  is  required  before  a  final  judg- 
ment can  be  recorded. 

Movable  Bodies  in  Joints. — Movable  bodies  in  joints,  joint  derange- 
ment, defective  semilunar  cartilages  (menisci),  and  abnormal  synovial 
folds  ("  tabs  ")  are  conditions  quite  often  confused  with  each  other,  and,  in 
fact,  are  not  positively  distinguishable  without  operative  demonstration.  If 
a  movable  body  appear  beneath  the  surface,  the  patient  should  remain  as 
quiet  as  possible  pending  the  arrival  of  the  surgeon,  who  should  then  transfix 
it  at  once  with  a  sharp  needle,  if  feasible,  to  prevent  its  escape  into  the 
recesses  of  the  joint  while  preparation  is  being  made  for  its  removal.  Strict 
asepsis  should  be  enjoined  in  every  respect.  Either  an  oval  incision,  includ- 
ing the  site  of  the  movable  body,  or  one  made  directly  upon  it,  may  be 
employed.  The  tissues  are  divided  carefully  down  upon  the  object,  and  it 
is  then  removed  if  disconnected,  and  clipped  off  with  scissors  if  connected, 
as  it  sometimes  is,  to  the  semilunar  cartilage  or  synovial  fold.  The  synovial 
incision  is  carefully  and  independently  closed  with  a  continuous  suture  of 
fine  chromicized  catgut.  The  incision  in  the  fibrous  capsule  should  be 
treated  in  a  similar  manner.  The  remaining  portion  of  the  wound  is  closed 
with  interrupted  silkworm-gut  sutures.  If  it  should  appear  that  the 
trouble  is  dependent  on  derangement  of  a  semilunar  cartilage  (meniscus), 
and  the  obstinacy  of  the  affliction  forbids  the  expectation  of  other  than 
operative  relief,  a  transverse  or  a  broad-based  oval  incision  with  the  base 
upward  should  be  made  over  the  seat  of  the  cartilage  in  question.  The  joint 
is  carefully  opened,  the  cartilage  exposed  to  view,  and  its  movements  care- 
fully noted  as  the  leg  is  flexed  and  extended.  If  it  be  too  freely  movable  be- 
cause of  a  stretched  or  ruptured  coronary  ligament,  thereby  permitting  it  to 
be  caught  between  the  advancing  articular  surfaces,  the  ligament  should  be 
shortened  and  sewed  with  chromicized  catgut  to  the  periosteum  at  the  bor- 
der of  the  tibia.  If  the  ligament  has  been  torn  away  from  its  fastening  to 
the  tibia,  it  should  be  restored  in  place  and  fastened  the  same  as  before, 
by  sewing.  If  it  be  roughened  or  deformed  so  as  not  to  operate  without  a 
hitch,  its  movements  should  be  restricted  as  nmch  as  possible  by  sewing  in 
the  manner  already  stated.  If  it  be  doubled  upon  itself,  or  so  much 
deformed  as  to  unfit  it  for  use,  it  should  be  removed  at  once. 

The  Precautions. — Strict  asepsis  should  be  applied  throughout  the  oper- 
ation. Antiseptic  solutions  ought  not  to  be  permitted  in  contact  with  the 
exposed  surfaces,  especially  those  of  the  joint  cavity  itself.  The  exploration 
of  the  joint  cavity  through  a  free  incision  for  the  purposes  of  diagnosis 
and  possible  removal  of  the  offending  cause  should  not  be  attempted  unless 
it  shall  appear  that  the  burden  of  the  infliction  and  of  its  consequent  effects 
on  the  joint  are  of  equal  significance  to  those  arising  from  explorative 
practice. 

The  Remarks. — The  cartilages  are  normally  movable  because  of  the  need 
of  their  action  to  facilitate  the  functions  of  the  joint.  The  diagonal  divi- 
sion into  two  parts  of  a  too  freely  movable  cartilage,  and  the  stitching  of 
each  independently  to  the  periosteum  at  the  border  of  the  tibia,  is  com- 
mended by  some  operators.  However,  the  majority  regard  remova]  »*■ 
more  satisfactory  practice.     The  divided  borders  of  the  resper 
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of  the  wound  are  united  the  same  as  in  the  preceding  instance.  Drainagi? 
need  not  be  made  unless  faulty  teehnique  is  suspected.  Operative  practice  ^ 
is  not  advised  until  after  otla^r  tmd  siniijler  means  of  relief  have  failed, 
except  when  a  movable  Iwdy  presents  itself  l>eneath  the  surface^  and  then, 
should  it  escape  into  the  joint,  it  is  i3etter  to  await  a  reappearance  than  to 
open  the  joint  and  seek  for  it  at  once.  Transverse  incisions  weaken  tha 
joint  more  than  tlio  vertical.  Atrophy  of  the  quadriceps  muscle  (Hoffa) 
may  permit  the  capsule  to  be  pinched  between  the  patella  and  femur  or  the 
femur  and  tibia.  Kupture<l  eriu  ial  and  other  ligaments  may  be  repaire«l 
by  sewin;^  them  in  place,  but  useful  joints  follow  sucli  injuries  without  oper- 
ative interference.  Tenneij  *  in  a  recent  extended  article  adds  much,  indeed 
al!  phases  of  this  question. 

The  Result s^^Thij  following  statistics  will  emphasize  the  outcome  of 
operative  practice  more  pointedly  than  words  alone  can  do.  Also  the  com* 
parative  importance  of  aseptic  measures  and  perfected  technique  are  strik- 
ingly shown : 


, 

Number  of 

Cur«tl 
per  cent. 

FaiJun?» 
per  pent. 

Mortalitj 
percent. 

Beanidorf . 

216 
167 

88       1 
107 

66.2 

68.86 
82  95 
97.19 

18.99 

10  76 
5.68 
2. SI 

H  81 

Lorry  (1800).  ,  . 
Browne  {lRS4;i. 

Tuttle 

11   38 
12.36 

Tennctj  reports  2117  operations  on  "  non-purulent  kiiee  joints'*  done  since  | 
18!)5,  with  Ci  instanci.s  of  ankylosis,  no  amputation,  and  no  death. 

The  Frontal  SinES.^lt  is  sometijiies  necessary  to  open  the  frontal  sinus 
to  liberate  inllammatury  [)nxlucts  and  remove  foreign  bodies,  etc. 

Thu  Anatomical  rt/iHts. — The  frontal  sinuses  are  spacn^s  developed  at 
either  side  by  separation  of  the  tables  of  the  skull  at  that  situation.  The 
development  lH:'gins  at  about  two  years  of  age  and  continues  usually  during 
life,  so  tbat  the  sinuses  are  there  fore  largest  in  old  age.  They  vary  in 
capacity.  souH'times  being  an  inch  in  depth,  and  may  extend  halfway  up  the 
forehead.  They  are  commonly  separated  in  the  median  line  from  each 
other  by  a  bony  septum^  are  lined  with  mucous  menibrane,  and  communi- 
cate freely  with  the  nasal  cavity  through  Ow  infundibulum. 

The  Operation  of  Opvuitig  a  Frofital  Sinufi. — Shave  and  cleanse  the  I 
supraorbital    area   thoroughly,   administer  an   anaesthetic,  and   place   tliej 
patient  on  the  back  with  the  shoulders  raised  and  the  head  extended;  make' 
an  incision  from  the  ct^nter  of  the  supraorbital  ridge  inward  along  the  upper 
border  of  the  eyebrow  to  tbe  median  line  above  the  root  of  the  nose;  raisi* 
and  \nuh  aside  the  periosteum,  and  with  a  chisel  and  mallet  make  a  snuill 
OfK?ning  through  the  anterior  wall  of  the  eavit>'  (Fig.  308);  cleanse  the  I 
sinus  thoroughly  and  remove  the  diseased  products.    The  wound  of  the  soft 
parts  should  \w  closed  at  fmce,  except  at  the  inner  angle,  which  is  left  op€»n 
for  drainage  purposes.    If  the  infundibulum  be  patent  the  external  wound 

♦  Annals  of  Surgcr>%  vol.  x\,  July,  1004. 
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may  be  entirely  closed  at  once.  It  U  lK?tfer,  however,  to  introduce  a  strand 
or  two  of  silkworm  gnt  through  the  oamil  into  the  nasal  cavity,  leaving  the 
upper  ends  exposed  at  the  angle  of  the  wound  for  two  or  three  days  before 
removal,  than  to  rely  at  once  on  the  uncertainties  of  the  maintenance  of 
drainage  along  narrow  channels  lined  with  nnicous  nieinbrane  with  fickle 
cliaracteristic!?.  When  extensive  disease  is  present  rcipiiring  uuich  time  for 
cure,  it  is  wise  to  drain  through  into  the  nose  or  pharynx  with  a  tube  of 
considerable  size  (Fig.  1779). 

The  Comments, — All  that  is  practicable  should  be  done  to  prevent  scar- 
ring and  infdtration  of  the  loose  tissues  about  the  orbit.  The  eyes  shouhl  be 
carefully  pn^eeted  from  the  discliargcs  and  from  the  antiseptic  fluids  em- 
ployed in  the  treatment.  The  in- 
fundibulinn  runs  downward  and 
backward  for  a  short  distance, 
then  turns  sharply  forward  and 
downward,  and  enters  the  nasal 
cavity — facts  that  should  be  re- 
mem  bered  in  [> robing  thf^  canal 

The  Maxillary  Sinus. — The 
maxillary  sinus  or  the  antrum  of 
Highmore  is  of  great  importance 
in  connection  with  facial  d is ligu re- 
men  t  and  functional  impediment, 
due  to  encroachment  on  the  orbital 
and  nasal  foss<e  of  the  morbid 
products  arising  from  disease  of 
the  antrum. 

The  Anatomical  Points. — The 
antrum  of  the  adult  is  a  triangu- 
lar-shaped cavity  of  considerable 
size,  bounded  above  by  the  orbital  floor,  birlow  hy  the  alveolar  process, 
within  by  the  wall  of  the  nasal  fossa,  and  without  by  the  mahir  proc^ess  of 
the  maxilla.  It  is  lined  with  mucous  membrane  and  communicates  with 
the  middle  meatus  of  the  nasal  fossa  by  a  small  opening.  The  relation  of 
the  floor  of  the  antrum  to  the  roots  of  the  teeth  varies  widely;  it  may 
extend  so  as  to  correspond  to  the  roots  of  nearly  all  the  teeth  of  the  true 
maxilla,  or  may  l>e  so  contracted  as  to  bear  a  definite  relation  with  only 
one  or  two  of  the  posterior  molars.  Occasionally  the  roots  of  one  or  more 
of  tlie  posterior  molar  teeth  project  into  the  floor  of  the  antrum,  incased, 
however,  normally,  l)y  a  thin  plate  of  Iwne  covered  with  mucous  membrane. 

The  Opp ration  of  Opvning  the  MaxitJarij  Sinus, — The  antrum  is  opened 
through  tlie  socket  of  a  molar  tooth,  or  through  the  facial  surface  of  the 
maxilla  at  a  jwint  corresponding  to  the  root  of  the  second  or  third  molar 
tooth  into  tlie  inferior  meatus.  In  the  former  instance  the  second  or  third 
molar  lootb  is  extrarted  and  the  socket  is  perforated  above  by  means  of  a 
bone  drill  carried  carefully  upward  tbroogb  the  floor  of  the  cavity.  If  the 
tooth  in  question  be  diseased,  the  removal  only  may  suffice  to  secure  an 
opening.     In  either  instance  the  op  '  "^uld  be  enlarged  sufficiently  by 


Fig,  1779. — Draining  frontal  sinus  into 
pharynx. 
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I        the  iiitroiluction  of  a  largtT  drill  to  permit  of  a  fret^  discharge  and  cleansing^ 
I        of  the  eaTity.    When  the  available  teeth  of  the  afHicted  side  have  been  long 
I         removed  and  atrophy  of  their  former  sites  has  taken  place,  the  opening  w 
I         then  made  at  a  \mnt  on  the  anterior  surfaee  of  the  bone  corresponding  to  ' 
I         the  former  location  of  the  second  or  third  molar  tooth.    The  cheek  is  ilrawn  j 
I         aside  and  the  lip  turned  upward,  followed  by  an  incision  of  the  mucous  | 
I         membrane  and  periosteum  over  the  selected  site.    The  soft  parts  are  drawn  ' 
I         aside,  the  bone  exposed  and  perforated  in  an  upward  direction  by  means 
of  a  small  trephine,  or  a  large  trocar,  or  bone  drill,  or  strong  scissors.    The  ' 
opening  of  the  antrinn  into  the  inferior  meatus  through  the  liony  partition  j 
I        below  the  inferior  turbinated  bone  is  sometimes  practiced.     This  opening 
ctm  l3e  easily  and  directly  made  with  a  drill  or  bnr.    However,  the  annoy-  j 
aiiee  from  the  discharges  and  fron^  cleansing  in  these  cases  is  often  more  i 
objectionabfe  than  are  similar  affections  of  other  methods, 
_  The  Precautions. — It  Is  wise  to  first  remove  the  diseased  tooth  that  com- 

I         plieates  the  antrum  involvement,  as  it  only  may  be  the  exciting  cause  of  the  | 
I         trouble.    The  perforating  agent  should  be  introduced  with  care  and  proper 
f         restraint,  or  it  may  perforate  the  iloor  of  the  orbit.    A  careful  examination 

of  the  diseased  products  shoiikl  be  made  at  ouciv,  to  determine  the  nature  of  | 
I         the  disease.    If  a  scoop  ])e  used  to  remove  the  diseased  tissue,  care  should  be  I 
I         taken  not  to  needlessly  expose  heallliy  bone,  as  necrosis  will  quite  surely  fol-  | 
low  the  exposure.     Careful  cleansing  and  com]>lete  eoutrol  of  the  entrance 
of  food  through  the  ojH'ning  should  be  maintained,  for  obvious  reasons. 
I  The  (-Vjmmp«/x-— Whether  or  not  a  sound  touth  should  be  sacrificed  ta  I 

I  afford  a  point  of  entrance,  or  an  opening  of  the  facial  surface  be  made  at  I 
I  once,  is  a  matter  of  some  dispute.  In  our  opinion  the  former  plan  will  give  I 
I  greater  satisfaction  in  the  nmjorily  of  instances,  because  the  opt^ning  u  ' 
I  likel}^  to  exist  for  a  long  time,  and  often  is  permanent.  In  the  latter  class  j 
I  of  eases  much  better  control  can  l^e  had  of  the  exit  and  entraneo  of  matters  j 
I         than  when  the  ojx-ning  is  at  the  facial  surface.  I 

I  The  Afirr'ftrntmrni. — Thorough  cleanliness  should  be  maintainetl  by 

I  frequent  cleansing  of  the  cavity  through  the  opening  until  the  disease  ia 
I  cured.  For  this  purpose  the  aperture  should  not  be  allowed  to  do&e  until 
I  fiual  relief  is  secured,  when,  if  closure  will  follow  without  discomfort,  it  may 
be  encouraged.  A  tube  with  an  adjustable  plug  may  be  worn  in  either  vnsA% 
but  one  c^imnected  with  an  a]>]>liance  fitted  to  the  gap  left  in  the  biting  line  | 
from  the  removal  of  the  looth  is  less  annoying  and  better  controlled  than  i 
one  inserted  in  an  opening  at  the  anterior  surface.  A  competent  mechan- 
ical dentist  can  do  much  to  increase  the  comfort  and  efficiency  attending 
the  employment  of  continuntis  draifiaire. 

Operations  oil  the  Cervioal  Sympathetic  Nerve. — Jonmaco  describe 
three  degrees  of  operative  practice  on  the  nerve  that  can  be  employed  fori 
H         relief  from  disorders  relatetl  to  the  sympathetic  nerve  influence:  1.  SimphJ 
^f        incision;  *2,  partial  resection;  3,  total  resection.  M 

W  Other  surgeons  preceded  Jonnesco  in  the  practice  of  partiM  ^^Ifl 

^^        limited,  for  example,  to  the  su[K?rior  een  icai  ganglion  of  both  sitk-,  -^^ 

^B        der),  the  middle  ganglion  of  the  left  side  (Bojdanick).    Junneaoo 
^^        to  exciBC  the  entire  sympathetic  in  the  neck. 
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The  Opfirafioth — With  the  shouhlors  and  head  rai&ed,  and  the  head 
turned  to  the  opposite  side  and  exposed  to  a  good  light,  make  ao  ineision 
from  tlie  posterior  border  of  the  mastoid  process  downward,  ahjii^  tlie  pos- 
terior margin  of  the  sterno-cleido-mastoid  to  a  point  a  little  below  the 
elaviele;  expose  and  divide  the  external  jupn^ihir  vein  between  two  ligatures; 
isolate  the  posterior  Ijurder  of  the  ster no- mastoid  and  split  it  in  the  contin- 
uity of  the  struetnre  near  tu  the  margin;  separate  the  deeper  tissues  along 


^^^ 


Fia.  1780, — The  cervical  sympathetic  nerve  and  ganglia,  a.  Superior  cervical  ^anglioTj. 
6.  Branch  of  eerviral  plexiiH,  c.  Stemo-niastoki  niuselo.  d.  ('omiiion  earcttid 
arter>*  in  i^hcath.  r,  Pneimu»irfi«tric  nerve  in  sheath.  /,  InteriMil  ju^ilar  vein  in 
sheath,  tj.  Brmi<^'h  of  sympathetic,  h.  Inferior  thyroid  arter>'.  i.  Inferior  cer- 
victtl  ganglion,     j.  Vertebral  artery  and  vein,     fc.  Phrenic  nerve. 

the  line  of  iiieihirjm,  carefully  avoiding  injury  to  the  associated  vascular  and 

i*rvr"i      T:-     I  raw  apart  the  horders  of  the  wound  and  seek  for  the 

i»r\  It*  of  the  wound  as  it  lies  in  its  efitablished  relationg 

id,  the  longus  colli,  and  scalenus  antieus  muscles 

»   innvMid  the  trunk  of  the  nerve  to  the  supe- 

i,  divide  its  communicating  filaments 
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and  those  of  the  exposed  trunk  of  the  nerve,  and  remove  the  ganglion  aucl 
the  trunk ;  seize  with  foreeps  the  distal  end  of  tlie  lower  part  of  the  trunk 
and  yjut  it  upon  the  stretch;  separate  downward  carefully  the  trunk  from 

the  contiguous  tissues  to  the  in- 
ferior thyroid  artery;  dijsscxmte 
cautiously  the  artery  from  the 
intimate  intervals  of  nen^es,  in 
tlie  midst  of  which  may  be  found 
Lind  isolated  the  middle  cervical 
LianglioB  (Fig.  1781)  ;  trace  still 
further  downward  the  main 
(runk  dee}dy  into  the  nc*ck  and 
^^/ek  for  the  inferior  ganglion 
where  it  lies  Ijehind  the  clavicle, 
t'loMcly  associated  with  the  head 
and  neck  of  tlie  first  rib  and  the 
pleura  beneath  (Fig.  1T82); 
^ifiply  a  retractor  at  either  t^idc 
of  the  wound  so  as  to  include 
externally  tlie  scalenus  anticus 
niuj^ele,  thyroid,  supra^ieapular, 
and  vertebral  arteries  and  veins; 
at  the  inner  tide  the  sterno- 
cleido-mastoid  muscle  and  deep 
vessels;  grasp  with  forceps  and 
free  the  ganglion  by  blunt  dii*- 
section  from  the  vertebral  vessels 
wilhont  and  the  cost o- vert eb ml 
structures  within ;  divide  with 
small,  blunt-pointed  gris^ors  tlie 
ramifications  of  the  ganglion, 
cautiously  shnnning  the  iroi>or- 
tant  contigiious  strueture!%,  and 
remove  it  along  with  the  portion 
rvf  trunk  attached  above;  arrest 
luemorrhage  and  unite  the  bor- 
ders of  the  wound  by  doep  and 
superficial  sutures;  dress  the 
wound  aseptieally,  confine  the  head  and  neck  closely,  and  quiet  the  patient 
with  an  anod>Tie, 

The  Precanfions. — Thorough  asepsis  and  a  clear  appreciation  of  th© 
anatomy  embraced  in  the  procedure  are  esN^ential  requirements.  Involve- 
ment of  the  pleura  and  important  vessels  and  nerves  is  to  be  avoided,  Bc 
not  too  confident  of  a  favorable  tberaix-utic  outcome. 

The  Remarks, — Jonnesco  regards  approach  to  the  nerve  by  splitting  the 
posterior  border  of  the  sterno-mastoid  muscle  as  less  troublesome  thiiii 
exposure  of  and  passing  under  the  border.     The  superior  ganglion 
largest  of  the  three,  is  located  opposite  the  second  and  third  cervical 


Fig.  178L — ^The  middle  cervical  ganjclion  of 
c€r\'iral  sympathetic  nerve,  a.  Common 
carotid  arten^  in  sheath.  5.  Pneumogas- 
trie  nerv'p  in  shciith.  c,  Inttrnal  jn^ilar 
vein  in  sheath.  t1.  S>^npathetie  nenx*. 
e.  Inferior  thyroid  arter5\  /.  Middle  cer- 
vical ganjQ^lion,  g,  Vert-ebnil  vein.  h. 
Scalenus  anticua  muscle,     i.  Thyroid  axt8» 


ion  is  the  ^J 
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brae,  Bometimes  as  low  as  llie  fourth  or  Jlftlu  It  lies  behind  the  sheath 
of  the  carotid  and  upon  the  rectus  capitus  anticiis  major  nmsele.  The  mid- 
dle ganglion  ts  the  smallest  of  the  thi*ee  and  is  sometimes  wanting.  It  is 
located  opposite  the  sixth  eenacal  vertebrae,  is  closely  associated  with  the 
itiferior  tliyroid  artery,  hence  denominated  thyroid  gangHon.  The  inferior 
c^ervieat  ganglion  is  situated  between  tlie  base  of  ihe  transverse  process  of 
the  last  cervical  vertebra  and  the  neck  of  the  iirst  rib  at  the  inner  aspect  of 
the  superior  intercostal  artery.  It  is  next  in  size  to  the  su]X}rior  ganglion. 
The  inferior  ganglion  usually  lies  inside  the  vertebral  artery  and  invests  this 
vessel  with  its  branches.  Soraetimes  tliis  ganglion  is  friable  and  removed 
piecemeaL 

The  ResuUs, — Jonnesco  reports  the  following  outcome  secured  by  liini- 
self  and  others  in  this  operation : 

1.  Simph  incmon  has  been  done  by  Jaboulay  three  times  i^ith  good 


•  JW^^t^.i^L^i 


Fio,  1782. — ^The  inferior  cervical  ^an^lion  and  the  sjTnpathetic  nerve,  a.  The  carotid 
artery  in  flheath.  t>.  Pnpumopustrir  none  in  sheath,  c.  Internal  jiipular  vein 
in  Bheath.  d.  MirltMe  rervioal  fcaiiKlifin.  f.  Vprti'lxnil  nerve.  /.  Inferior  cervical 
gangUon.     h,  Vertjebml  artery  and  vein,     g.  Inferior  thyroid  arterj% 


prative 
Hakes  t 


regeneration  at  the  seat  of  division 
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2.  Par  Hal  Reseclion, — All  tbe  nervtr^  down  to  the  thyroid  arter>'  and  the 
superior  gaiijirlion  liave  been  removed  27  times,  33.3  were  cured,  40.7  wem 
improved,  7.4  Dol  improved,  aud  IS  Ay  died.    The  relative  rates  remain  quite  , 
the  mint'.     Jonnesco  reports  7  instances  pnielieed  for  ylaucoma,  in  all  of 
which  the  operation  was  limited  to  the  superior  ganglion.     Post-operativi? 
etfeets  slight  and  tranmtory.     iiumediate  reduction  of  intraocular  tension 
and  progressive  amelioration  of  vision  followed,     Jonneseo  also  reports  Sim 
epileptic  H  who  were  subjected  to  the  operation.     In  *'  some  eibses  *'  the  cure  i 
wag  maintained  for  a  vear,  others  were  notably  improve<l  both  as  to  f re- | 
queney  of  tits  and  mental  state.    All  were  inqiroved  and  no  ease  was  ntade 
worse. 

Rciuf  reports  '^2  cases  of  (Jraves's  disease^  treated  by  operation  on  the 
a*rvieal  sympathetic  with  28.1  jjer  cent  cured,  oO  per  cent  improved,  12.5 
per  cent  not  relieved,  and  9,3  per  cent  died.  He  also  shows  that  abotc  | 
twice  as  many  eases  follow  thyroid  extirpation  as  attend  operation  on  thf 
6ym[)atlietJe  with,  however,  a  higher  rate  of  mortality,  viz.,  13 J)  per  cent* 
and  \K3  per  cent  respectively. 

Complele  Rt^'iection  (bilateral). — Seventeen  eases  are  reported,  58.9  per 
cent  cured,  2d  A  per  cent  improved,  11.7  per  cent  not  improved. 

The  removal  of  foreign  todies  from  the  hand  and  elsewhere  about  the  ' 
human  ImmIv  tbrougli  a  lungiludiual  inrision  made  directly  down  ui»on  tin* 


Fig.  17^;i    -1..'  -  -ii  li:iii'l  li  I"    •  ■  '"^v.     8car| 

itidlcat'ed  by  iuji^ituiitjwjily  placpii  \nn.     Ana  iljvultid  mtu  equal  .>paci  ^s  hy  till 
transversely  placed  pms.     Fori'i|;:;Ti  iMxIy  swn  at  ulnar  side  of  lonptudtnal  piru 

supposed  site,  and  by  means  of  a  > -shaped  incision  so  placed  that  the  apei 
of  the  >  should  «x)nform  with  the  point  of  entrance  of  the  foreign  body  and 
tbe  limbs  to  its  direction  in  the  tii>sues,  and  located  so  ae  to  include  in 
Iriangukr  flap  tbe  object  sought  for,  are  methods  of  praeliee  of  good  reputeJ 
long  since  eslafilished.     The  ejiijiloymeiit  of  these  methods  has.  howcverj 
been  followed  by  disappointed  elTort   in  the  search  and  by  severt^  aftei 
effects.    The  advent  of  the  X  ray  reduced  the  hitherto  uncertain  outcome  of 
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sightle&s  operative  effort  to  the  Imsi^^  of  substantial  scientific  success  in  all 
instances.  But  a  siugle  in^tauco  is  neuiltiil  to  illustrate  tlu-  plan  of  action 
employed  Uy  the  writer.  In  this  particular  instance  long,  tedious,  and 
unsuccessful  search  under  general  anaesthesia  had  failed  to  locate  a  frag- 
ment of  broken  needle.  In  thii^,  as  in  other  instances,  a  fine  needle  was  car- 
ried supurikially  through  the  toughened  eutick*  in  the  long  axis  of  the  scar 
caused  by  the  previous  elfort.  This  step  caused  no  pain  and  the  needle  was 
held  securely  in  place.  Three  additional  needles  were  then  passed  through 
the  cuticle  at  right  angles  to  the  preceding  needle  at  definite  efjual  distances 
from  each  otlicr,  thus  dividing  the  corresponding  area  into  four  e^^ual  spaces. 


Fig.  17S4. — Lomtbi^  in  rijibt  iiuntl  a  forei^  horly  witb  X  ray,  sifle  view.    Showing 
depth  of  foreign  body  and  its  relation  to  the  pins  on  palniur  surface. 

An  X-ray  photograph  was  then  made  of  the  palmar  and  lateral  aspects  of 
the  hand  (Figs.  ITS;^  and  1784),  sliowing  the  ilii)th  in  the  tissues  of  the 
foreign  body  and  its  comparative  relation  to  the  topography  outlined  by 
the  needles. 

The  proper  seat  of  incision  for  removal  of  the  foreign  body  is  thus  made 
obvious,  and  one  has  hut  to  adhere  to  tlie  line  of  incision  without  deviation 
with  an  abiding  faith  in  success. 

The  Remarks. — The  extremity  should  \w  placed  in  an  even  manner  rm 
a  horizontal  surface  when  photographed.  After  the  [iielure  is  taken  the 
ncedlrs  should  lie  removed  and  their  respective  sites  indicated  on  the  sur- 
face for  subse<|uent  observation.  Frequent  instances  demonstrating  the 
utility  of  this  i>hin  of  action  have  happentHl  since  the  foregoing  announce- 
ment. One  especially  of  removal  of  a  needle  from  the  deep  muscles  of  the 
forearm  witli  prompt  and  unerring  precision  after  prolonged  and  re|)eated 
efforts  by  the  older  mi^ans  of  jiractiee. 


THE   COMMON    lifclFOHM  n  1  IS    OF   THE   EXTEHN'AL   FAR. 

The  lobe  i*i^^  tH^  Atn^iA!*  Af 

sites  of  dii 
relief  bec^ 


infrequent 


ear  are  common  and  most  objectionable 

1  t!   -r  parts  cause  strong  appeals  for 

iu,T>-      Oversensitive   persons  not 


ar  deviations  of  so  little 
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Fig.  1 785. — Op^ra  turn 
for  pmtuKe rant  ear, 
Keen's  method,  a. 
excision  of  skin  and 
cnrtilf^je.  h,  tJut» 
line  i»f  excisioa  dF 
farttlagth 


apparent  eignifieanee  as  to  pass  unnotietd  by  others,  and  which  like  the 
nose  may  be  butter  suited  to  tlie  physiogiioiny  of  the  individual  than  any 
either  form  nf  adjustment.  Great  discretion  should  be 
exereised  iu  eueou raging  operative  desire  in  such 
cases,  since  a  failure  to  secure  betterment  or  the  eau&- 
ing  of  disappomtinent  are  often  equally  disai^trous  lo 
the  comfort  of  the  patient  and  the  ?iurtreou.  Only 
three  operations  for  remetlyjng  protul>eraut  auricle? 
are  here  considtTcd. 

Keen's*  Method. — Remove  an  oval-shaped  piece  of 
skin  of  suitiible  size  from  tln'  posterior  surface  of  the 
auricle,  midway  between  its  free  and  attached  LwrdcT^, 
going  down  to  the  cartilage  (Fig.  1785) :  remove  from 
the  cartilage  of  the  auricle  in  the  line  of  the  preceding 
incision  a  V-shaped  piece  of  cartilage  (Fig.  1785.  h\ 
the  apex  of  the  Y  not  ilisturbing  the  skin ;  adjust  the 
borders  of  the  divided  tissues  with  each  other  and  clo!*e 
I  be  wound  with  silkworm-gut  sutures  so  passed  as  to 
include  the  edges  of  the  cartilage  posteriorly. 

The  Commcnis. — ^Hie  complete  division  of  the 
cartilage  or  a  too  aljrnpt  bending  when  uncut,  cau8e«« 
after  proper  luljustment,  a  marked  linear  deformity 
front  corresponding  to  the  line  of  deflection.  In  Keen's  case  tlie  cartilage 
of  one  ear  was  divided*  in  the  other  it  was  not,  yet  l)otli  made  an  c*fjuall/ 
imtisfactory  recovery. 

Monisms  t  Method.— Monks  makes  a  distinc- 
tion between  eases  in  which  it  is  and  is  not 
ntH^essary  to  remove  a  section  of  cartilage. 
The  former  class  relates  to  ears  with  stift'  car- 
tilage, as  in  adults,  tlie  latter  to  the  pliable 
cartilage,  especially  those  of  ehiklren. 

The  J\'chniqiie. — Remove  from  the  hack  of 
the  auricle  an  elliptical-slntped  area  of  skin, 
with  the  inner  limit  near  the  snleus  (P'ig. 
1T86)  and  the  broadest  part  at  the  seat  of  the 
greatest  deformity  of  the  auricle;  remove  a 
V-shaped  piece  of  cartilage  (Fig.  1785,  h)  m 
the  line  of  the  denudtnl  area  when  the  eartilng- 
is  stiiT,  and  when  limber  bend  the  eartibige  suit- 
ably, uniting  the  divided  edges  of  the  cartilage 
indepndently  with  catgut  in  the  former  ami 
the  skin  borders  of  the  denuded  area  in  both  in- 
stances Willi  silkworm  gut. 

The  Remarks. — The  amount  of  skin  removed  should  equal  in  bn.*adlh 
rather  more  than  half  of  the  back  of  the  car,  in  order  at  first  to  ovcr- 


Fio.  }7s^l — Openition  for  (^__  _ 
inljerant  efir»  Monk  a 's  m«»tl^ 
cxI.  ]iit«gufDPtit  rt*nio\iHl 
and  cartilage  expi>atHl. 


♦  Procee<lini:s  Pliiladc4pluft  Co.  Metb  Sot",,  vol,  xxiv,  p.  84,  1891, 
fBoetoQ  Med.  and  Sur^g.  Jour.,  vol.  cxxiv,  p.  84,  1891. 
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correct  the  deformity,  thus  obviating  later  the  tendency  of  the  cartilage  to 
regain  its  old  position.  The  Jong  axis  of  the  ear  may  be  regulated  by  diag- 
onal arrangement  of  tlie  sutures  between  the  divided  borders.  The  tars 
should  be  bound  quite  firmly  against  the  head  from  ten  to  twenty  days  with 
a  bandage,  and  a  night-cap  shouhl  be  worn  afterward  for  several  months. 

The  liifiiiHis^ — 111  one  ease  when  a  section  of  the  cartilage  was  removed 
the  ear  was  drawn  hack  satisfaetorily,  but  a  vertical  fold  of  skin  was  found 
on  the  front  of  the  ear  where  the  edges  of  the  cartihige  had  been  apposed. 
Jn  three  children,  one,  five,  and  nine  years  old.  after  operation  by  excision 
of  the  skin  only,  the  results  eontinuetl  satisfactory  for  nine  months,  two 
months,  and  two  weeks.  resjKHtively — during  which  times  they  were  under 
observation. 

Hang's*  Method, — Make  a  curved  incision  (a  Fig,  1787)  in  the 
auriculo-ecphalic  furrow  for  nearly  its  entire  length;  make  a  second  curved 


Fio.  1787. 


Fio,  1788. 


Fig.   1789. 
Milking   tlie  curved 


Fig.    17S7. — OptTiition   far  protubprant  «^ar,   Ilaug's   method, 
iiiciaioris  (a  and  6), 

Fio.  17.SS. — Oppration  for  protuberiiiit  ear,  Hawg^'s  method.  Shomnjt  denuded  area^ 
iiH-imons  a  and  b.  Doited  line  stMiwing  extent  of  dissection,  -f  V-shaped  carti- 
lage ineisioiu 

Flo*  1 7*S9.— OiJt^nition  for  trealraent  of  protubpnint  ear,  Haug*8  method*  Hang's  flap 
(a  Fig.  1788)  sewed  in  pkce. 

incision  (//  Fig.  1787)  over  tbc  niaiftoid  process,  the  two  incigions  outlining 
a  half-moon-sbapcd  area  from  wbich  the  Bkin  ie  dissected  off;  carry  from 
the  up{KT  and  Inwer  angles  of  tliis  area  an  incision  (c  and  d  Vig.  1788), 
going  through  tbe  skin  on  to  the  back  of  the  auricle;  refleet  the  outer  skin 
nuirgin  to  about  half  the  length  of  eacli  of  tbe  incisions  (dotted  line.  Fig. 
178H),  thus  forming  a  crescentie  flap  smaller  in  size  than  tbe  denuded  area 
over  the  luastoid  ;  draw  the  flap  (a)  stronglv  backward  and  sew  it  to  tbe 
edge  (b)  (Fig.  178!)). 

The  Remarks. — If  the  auricle  is  very  resistant,  then  incise  the  carti- 
lage in  the  lint^  a  and  e  for  about  haU  its  thickness  and  similarly  in  a  line 

*  DeuUche  Mediciniache  Worh.,  M.  xx,  p.  77fi,  ISIM. 
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on  tiro  back  of  the  fiiiriLk'  ktwoen  tliesc  two,  after  which  fracture  it  il 
these  tiUiKitioDs  bv  linu  pressure.  Al«o  make  a  V-j?hat»ed  ineision  (Fig. 
l?tS8)  into  llie  eartihige  at  the  iiiithlle  of  the  reflected  Hap  (u).  with 
suhseqiient  fracture.  Be  careful  lo  preserve  the  skin  anteriorly  in  fractur- 
ing the  carlihige.  This?  plan  obviates*  the  tedious  procedure  of  cartilage 
excision.  The  length  of  the  iiiijjer  and  of  the  lower  cartilage  incision  is 
about  1  eentiniettr,  lUh]  nf  the  middle  about  1  to  lA  centiiut'ter^. 

Ablation  of  the  Antitra^s  (Guermonprcz), — ^The  oblation  of  this  part 
of  the  ear  is  sometimes  required  for  removal  of  a  morbid  growth  or  soaie 
other  form  of  disfigurement. 

The  Operalion. — ilake  an  incision  around  three  sides  of  the  growlh, 
omitting  the  supero-external  aspect;  remove  the  morl>id  part  along  with 
a  portion  of  the  healthy  ear  posteriorly,  as  indicated  in  tlie  illustration 
(Fig.  1790),  with  a  sharp,  narrow-bladed  hjstoury;  remove  two  V-ghapi?«i 
jjortions,  as  indicated  above  the  [>receding  incision  (Fig.  ITl)!),  after  lirsi 
dissecting  up  the  skin  suflicit^ntly  for  the  purpose;  suture  separately  the 
anterior  and  posterior  borders  of  the  wound,  thus  closing  the  gap;  dres?^ 
the  wound  carefully,  holding  the  part'^  securely  in  place  with  bandages. 

RestoratioE  of  the  Lobe  of  the  Ear. — Ordinary  wounds  of  the  lobe 
and  the  disfiguretnent^  dut^-  to  earrings  can  be  readily  cured  by  relre^h- 


Fio»  ITfMl — A  Illation  of  the  aiititmijus, 
Guennitnprt^z'ij  meitiod.  OuUiiJc  of 
incision. 


Fiu.  17*J1.  —  Ablation  of  iho  anlilnMnia, 
(iUifniionppe»*s  methcwl.  Disea^^  r«*- 
moved,  V-islmpcd  portions  indicated. 


ing  the  boftk'rs  of  the  defects  and  st:'W!ng  them  together.  Uowe%'er.  it 
eometimes  happens  that  the  lobe  can  not  be  repaired  except  by  tissue  taken 
for  the  purpose  from  other  sources.  Only  one  method  of  repair  for  this 
distigurcuieot  will  he  given,  viz.: 

Neiatoa's  Method. — In  this  ease  the  lobe  of  the  ear  was  go  badly  dam* 
ageil  (Fig.  liU2)  that  the  material  for  repair  was  taJcen  as  follows: 

The  Technique, — Raise  an  oval-shaped  flap  from  the  integuments  below 
the  auditory  canal,  including  so?ue  of  that  of  the  nmstoid  region,  so  fornml 
that  there  will  be  no  traction  made  on  it  when  proj>erly  placed;  fashion 
the  flap  so  that  the  portion  of  integument  to  which  the  lobule  was  fonni'riy 


MISCELLANEOUS  OPERATIONS. 


1527 


attached  will  be  at  the  middle   (Fig.   1792),  the  free  border  of  which 
should  be  freshened  the  entire  length;  unite  the  borders  just  freshened  to 


Fig.  1792. — Operation  for  restoration  of 
the  lobe,  S'^laton's  metliod.  Flap 
outlined  and  borders  freshened. 


Fig.  1793. — Operation  for  restoration  of 
lobe  of  car,  N^laton's  method.  Bor- 
ders sutured  and  lobe  restored. 


the  freshened  borders  of  the  auricle  with  sutures  (Fig.  1793);  fold  the 
flap  so  as  to  bring  the  raw  surfaces  in  contact  with  each  other,  and  unite 
these  raw  edges,  thus  forming  a  new  lobe;  close  the  denuded  area  by  skin 
grafting  or  by  uniting  its  borders,  as  may  seem  proper  at  the  time;  adjust 
the  repaired  ear  as  near  like  the  other  as  possible,  and  confine  it  in  place 
with  proper  dressings  until  repair  takes  place. 
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Abbe's  method  of  lateral  anastomosis  of 
intestine,  788 ;  remarks  on,  790. 

Abdomen,  contused  wounds  of,  815;  stab 
wounds  of,  814. 

Abdominal  cavity,  general  flushing  of, 
746. 

Abdominal  explorative  method  of  nephro- 
lithotomy, 1025. 

Abdominal  hernia,  1110. 

Abdominal  incision,  after  wounds  of  ab- 
dominal viscera,  797  ;  for  gastrostomy, 
891;  for  wounds  of  abdominal  vis- 
cera, 797;  Kelly's,  743;  KUnster's,  742. 

Abdominal  incisions,  741 ;  comments  on, 
743;  precautions  for  and  remarks  on, 
743. 

Abdominal  operations,  counting  of  pads 
and  sponges  in,  926. 

Abdominal  section,  739;  accounting  for 
sponges  after,  752;  anatomical  points 
for,  739;  closure  of  wound  after, 
750;  essentials  to  efficient  observation 
of,  744;  fallacies  in,  752;  for  intussus- 
ception, 840;  for  wounds  of  abdominal 
viscera,  796;  general  comments  on, 
752;  incision  for,  739;  in  intestinal  ob- 
struction, 816;  in  penetrating  gunshot 
wounds,  796;  operation  of,  741; -pre- 
peritoneal vessels  in,  740;  remarks  on 
drainage  after,  749;  situation  of  in- 
cision for,  739;  treatment  after,  752; 
Trendelenburg's  posture  in,  743. 

Abdominal  wall,  repair  after  transplan- 
tation of  ureters  for  extroversion  of 
bladder,  1369;   results,   1369. 

Abdomino-perineal,  sigmoido-proctectomy 
(Qu^nu),  1224;  remarks  on  and  results 
of,  1225. 

Ablation  of  the  antitragus,  1526. 

Abscess,  ischio- rectal,  1198;  anatomical 
points  of,  1198;  operation  on,  1199; 
remarks  on,  1200. 

Abscess  of  liver,  aspiration  of,  964 ;  Fon- 
tan's  operation  for,  967;  general  com- 
ments on  operations  for,  969;  opera- 
tions for,  964;  operation  for,  by  di- 
rect incision  (abdominal  route),  966; 
operation  for,  by  direct  incision 
(thoracic  route),  967;  precautions 
for  aspiration  of,  964;  precautions 
for  operations  on,  968;  results  of 
operations  on,  969;  subpleural  opera- 
tion for,  967 ;  Volkmann's  operation 
for,  967. 

99 


Abscess  of  lung,  1281;  Paget's  method 
of  locating,  1282;  remarks  on  opera- 
tion for,  1282 ;  results  of  operation  for, 
1283;  transpleural  examination  for 
localization  of,  1283. 

Abscess  of  pancreas,  1099. 

Abscess,  psoas,  1491 ;  anatomical  points 
of,  1491;  Treves's  operation  for,  1492. 

Abscess,  prostatic,  1354;  Dittel  and 
Zuckerkandl  operation  for,  1355;  Dit- 
tel and  Zuckerkandl  operation  for,  re- 
marks on  and  results  of,  1357. 

Abscess,  subphrenic,  1101. 

Acute  appendicitis  with  perforation  and 
circumscribed  suppurative  peritonitis, 
868;  remarks  on  and  results  of,  868. 

Acute  appendicitis  with  perforation  and 
diffuse  peritonitis,  864;  drainage  in, 
865;  remarks  on  and  results  of,  865. 

Acute  catarrhal  appendicitis,  87 1 ;  re- 
marks on  and  results  of,  871. 

Adhesions,  peritoneal,  744;  management 
of,  744 ;  precautions  in  management  of, 
745;  prevention  of,  744. 

Agents  for  drainage,  747. 

Albarran's  method  of  perineal  prostatec- 
tomy, 1345;  operation  of  vasectomy, 
1350;  treatment  of  malignant  tumors 
of  bladder,  1317. 

Albert's  method,  of  gastrostomy,  898;  of 
jejunostomy,  924. 

Alboline  as  a*  lubricant,  1302. 

Alessandri's  button  for  choledocho-enter- 
ostomy,  1000. 

Alexander's  combined  method  of  prosta- 
tectomy, 1338;  advantages  of,  1340; 
dangers  of,  1340;  preparation  of  pa- 
tient for,  1339;  results  of,  1342. 

Alexander's  objections  to  suprapubic 
prostatectomy,  1335;  method  of  pros- 
tatectomy, modifications  of,  1342;  op- 
eration on  cervical  sympathetic  nerve, 
1518. 

Allen's  method  of  preventing  shock  in 
pylorectomy,  941. 

Alligator  forceps.  1425. 

Allingham's  bone  bobbin,  778;  method 
of  intestinal  approximation,  779; 
method  of  proctotomy,  1216;  operation 
for  hflpmorrhoids,  1187. 

Alsberg's  operation  for  stricture  of  ure- 
ter. 1074. 

Amputation  at  extremity  fop  cancer  of 
axilla,  1257. 
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Ampuhitinn  of  petiii*,  14-14:  an  tilU  nielh- 
od,  144U;  iiiia  Inn  Ileal  |«tiiits  for,  1444^ 
Diivifi-lVjIly  ri]i'tlnnj,  I44ii;  Hup  irietli- 
t>d,  H4rj;  Jliltiju's  lueUiod,  1446; 
lluiii|ihri\v*8  inetlitMl,  144(>;  prot-iiu- 
tioiis  foft  1447;  rcttmrks  on.  1447;  r<?* 
suits  of.  1450;  TliiiMsc!i*?^  iiii'tluidt  144<J. 

Aimissut%  left   luniVnir  colnstniiiy,  HiJJ. 

Ainfstlu^siji,  for  yaHtrolomy,  HH8 ;  for 
inU*^tiiiiii  obstruct ioTK  8:i(i ;  for  ha-nior- 
rhoid  ojM'rations,  1102;  lot'aK  for  <^jIo«- 
tojiiy.  H2H ;  locals  ill  opt^rations  on 
hernia,  1  HSli ;  loetil,  in  opi^rutions  on 
hc^niiu,  tfniarks  ou  and  results  of,  lUtft 

Aiml  firtr*un\  I2:i0. 

AnaAtonioHis,  pistro-intestiniil.with  Har- 
rin^Um's  rtfgnieiil*Hl  ring,  7^0;  gaatro- 
intc^tinal,  witli  Harrinj^-lon^s  Apg"- 
inenti'd  ring,  ri'inarks  on  and  rt'sult?^ 
of*  7 HO;  lateral  ititc^stinal,  with  ll^ir- 
rington*.s  sc^'nifnlt'd   ring,  7HtK 

Aiiatomienl  points,  for  fo-liotoniy,  739; 
for  left   lundmr  eolostotny.   830. 

Andrews's  nn4liod  of  giistrostoiny.  002. 

AiidnnvH*rt  "  lap- joint  or  imhrifatiM!  "  op- 
enilion  for  ingninal  hemia*  n")2;  re- 
mil  rks  on,  1 1  n  .1 ;    ren  u  1 1  h  i  » f ,   U  o  4 . 

Angor*H  o|i<'rHtirai  for  hy|>f>spadias,  1459. 

Amj.  fistnla  in,  1175;  anatoniit*al  |H)iutJi 
of.   117'*;  o[ieratitin   for,   1177. 

Anophisty,  RoIjkoii's  operation  of,   11S4. 

Ant4'rior  thoriieotomv,  Milton's  method^ 
12!*4. 

Antitnigxis,  abLition  of,   1520. 

Antrum,  relation  of  to  teeth.  ITilT. 

Aniif=^,  abwenee  of,  1173;  operation  for, 
117:*;   renmrkrt  on  ojHTatiitJi  for,   1175. 

AniiH  and  reetun*,  anatoinieid  poinln  of, 
1170;  openition.H  on.  1170. 

Anus.  artifjciaL  H24,  1235;  for  intuHsus- 
ceplion,  S43;  genonil  remarks  on  do* 
pure  of,  HBo;  iIowse'«  inethotl  of  etstab- 
li^dng.  1235;  isolation  of  sinus  in 
operative  curt*  of,  HH! ;  Lusk*8  niethmJ 
of  e*<tiilili«hing,  1235:  MayiH's  method 
of  establishing,  1235;  methods  of  elos- 
ing,  HS2 ;  operative  eure  of.  HH() ; 
preparatory-  treatment  for  oj>erative 
eure  of,  H^tl  :  Roux's  uu*thmi  of  estah- 
lishing,  1235;  von  Hueker\s  niethod 
of  e*tabliHhing,  1235;  Witzels  method 
of  establishing,   1235» 

Anus,  detection  of  list  ulcus  opening  at, 
11711;  remarks  on,  J17IL 

Anns,  exanu nation  of,   117L 

AnuH,  imperforate.  117L 

Apoplexy  of  panerea^^,  lOftS. 

Apparatus,  llutton's,  for  empyema,  120S* 

Appendicitis,  aeute,  85l» ;  acute  eatarrhal. 
871;  aeute  eutarrhal,  remarks  on  and 
results  of»  871;  acute,  with  eircvtrn- 
seribed  suppurative  peritonitis.  8U8; 
neute.  with  perforation  und  circum- 
8cril>ed  ftiippumtive  peritoniU«,  re- 
TTinrk^  on  »nd  n*sult,'«  of,  ft<l8;  acnte, 
with    perforation    and    diffunc?    perito- 


nitis, 8l54;  acute,  with  perfonition  and 
diffuse    pK'ritonitis,    drainagi*    in.   Htkij 
aeute,    with     perforation    iind    diffu'^e 
pt^ritonitis,  remarks  on  and  re5*uUj*  of* 
805;     cathartics    in,    875;     clasTW-s    of 
amen    for    openitive    treatment,    859; 
counter  openings  for  drainage  in,  875;  , 
drainage  through  loin  in,  873  ;  general  i 
comments  on  operative  procedures  for,  . 
875;    (Jrindii's    incision    for,    873;    in- 
cision:* in.  800;  hernia  foUuvung,  lltt5; 
Meyer*s  hwkey-siick  incision  for.  8T4i 
modified    incisions   for,  8tJl  ;    opemtive 
technique  for,  851);   p  ei*aution>*  in  op- ^ 
erations   for.   875;    recurrent.  809;    r»?- j 
current,  approacli  of  appendix  in,  HOP;  * 
recurrent,  ik'Bumey's  *' gridirvm  "  c*p^\ 
era! ion    for,    870;    recurrent,    remarks 
on,  8(iJ>;  recurrent,  remarks  on  McBur- 
ney's  gridiron  o|KTalion    for,   870;    re-. 
current,  results  of,  870;   recurrent,  r^  I 
suits  of  McBuruey's  gridiron  oyHTHtioo 
for,  871;   relapsing,   SOU;    remarks  on  ^ 
incisions  for,  802 ;  subacute,  HOCI ;  sub-  ] 
acute    and     phlebitis,    800;     subacute, 
renmrks  on  and   resultj*  of,   807  :   suti- 
aeute,  with  abseess  in  pelvis.  Siili;  suli- 
aeute,  with  eireuniHcriUMl  -Nuppuratton* 
8tUi ;  subacute,  with  liver  alisifss.  8«i0 ; 
subacute,  with  perforation,  800;  treiit- 
nu^nt    after   operations    for,    870;    Vi*- | 
cher's  incision  for,  873. 

Appendicostoniy,  Weir*8  method,  902, 

Ap^iendix,  vermifonn,  amitouiical  poiDtfl^ 
of,  857 :  approach  of,  in  n*eurrent  ap^  1 
pendicitis.  80fl ;  DawlmniV  meth*«I  of  I 
treating  stump  of,  803;  guides  t»3  Iki***  f 
of,  857;  MeBurney*s  methoil  of  treat*] 
ing  slun]]i  «>f,  803;  McCosh's  niethitd.1 
of  treating  stump  of,  803;  mctho*!  oil 
removal  of,  802;  metliocls  of  lri«atin$l 
stump  of,  8t&2;  mtxlified  incisinns  fcirl 
renu^val  of»  872;  position  of,  5^*57;  r<*^| 
marks  on  operative  treatment  uf.  8«iSi.I 
removal  of,  857 ;  removal  of.  durin*! 
interval,  872;  sixe  and  i^nteuls  o^| 
858;   suturing  stump  of.  802. 

Armour's  method  of  cysto-ureterotrfsiiij 
1055. 

Arrest  of  hfpn>orrhage  in  w*oondH  of  iib*| 
donuna!  viscera,  797- 

Arteries  of  s^wrmatie  eord,  14.^4, 

Artery,  coronary,  wound  of,  1.101 ;  Mper-J 
niJitie.  ijosition  of,  1450.  I 

Artilicial  anus,  824,  1235;  for  tntUiUitA*] 
eeption,  843;  general  remarks  *iti  eb^-J 
sure  of,  885;  lireig  Smith  *  method  of  I 
euring,  882;  TIo\vhc'»  metlxMl  of  r<w- 
trolling.  1235;  isolation  of  ninu^  in] 
oi^erutive  eure  of,  8Hl ;  Kocher**] 
method  of  making.  8111;  KcK'brr**! 
method  of  making,  remarks  on.  8lUt| 
Lusk's  method  of  ci^nt rolling,  i:*.3,5;f 
Maydl's  method  of  w>ntroMing,  1235*1 
methods  of  closing,  882;  operative  eiirtti 
of,  880;  preparatiiry  trealinrnt  for  op-j 
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erative  cure  of,  881;  Roux*s  method 
of  controlling,  1235;  treatment  after 
operative  closure  of,  886;  von  Hack- 
er's method  of  controlling,  1235;  VVit- 
zel's  method  of  controlling,  1235. 

Artificial  respiration,  forced,  Fell- 
O'Dwyer  apparatus  for,  1273;  Matas's 
apparatus  for,  1274. 

Artificial  urethra,  in  prostatic  obstruc- 
tion, 1325;  comments  on  and  results 
of,  1326. 

Ascites,  due  to  inflammatory  adhesions 
choking  portal  circulation,  978;  from 
cirrhosis  of  liver,  operation  for  cure  of, 
976. 

Aspiration,  apparatus  for  empyema,  au- 
thor's, 1265;  comments  on,  1266. 

Aspiration  of  abscess  of  liver,  964;  of 
abscess  of  liver,  precautions  for,  964; 
of  bladder,  urinary,  1310;  of  pericar- 
dium, 1297 ;  of  pericardium,  Baizeau 
and  Delorme  method,  1298;  of  peri- 
cardium, Delorme  and  Mignon  metli- 
od,  1297 ;  of  pericardium,  methods  of, 
1297 ;  of  pericardium,  remarks  on  and 
results  of,  1298;  of  spleen,  1093;  with 
drainage  for  empyema,  1265. 

Auricles,  protulierant,  Haug's  operation 
for,  1525;  Keen's  operation  for,  1524; 
Monk's  operation  for,   1524. 

Author's  aspiration  apparatus  for  em- 
pyema, 1265 ;  combined  lithotrite  and 
evacuating  catheter,  1391 ;  method  of 
colopexy,  1213;  method  of  combined 
crushing  and  evacuation  of  stone  in 
bladder,  1391 ;  modification  of  Briggs's 
lithotome,  1416;  operation  for  relief  of 
valve  formation  of  ureter,  1071. 

Autoplastic  suture  in  radical  cure  of 
hernia,  McArthur's,  1154;  McArthur's, 
remarks  on  and  results  of,  1155. 

Axilla,  cancer  of,  amputation  at  ex- 
ttemity  for,  1257. 

"  Back-stitch  "  suture,  Roux's,  1284. 

Bacon's  method  of  internal  proctotomy, 
1216;  method  of  internal  proctotomy, 
remarks,  precautions  for  and  results  of, 
1217;  method  of  splicing  the  ureter, 
1064;  operation  for  stricture  of  rec- 
tum, 1217;  operation  for  stricture  of 
rectum,  remarks  on  and  results  of, 
1218. 

Baizeau  and  Delorme  method  of  aspira- 
tion of  pericardium,  1298. 

Baldv's  method  of  cysto-ureterotresis, 
1056. 

Ball's  method  of  avoiding  fipcal  fistula 
after  Borelius's  o[)eration,  1230;  ob- 
servations relating  to  proctectomy, 
1227. 

Bands  as  a  cause  of  intestinal  obstruc- 
tion, 849. 

Banks's  filiform  })ougies,  1483. 

Baori's  method  of  splicing  the  ureter, 
1064. 


Barac^'s  method  of  treating  irreducible 
invaginations  of  intestine,  846. 

Bardenhauer's  method  of  splenopexy, 
1093. 

Barker's  method  of  ligature  of  patella, 
1501 ;  method  of  ligature  of  patella, 
results  of,  1502;  method  of  treating 
intussusception,  843;  statistics  on 
treatment  of  intussusception  by  injec- 
tion, 840. 

Bassini's  operation,  for  radical  cure  of 
femoral  hernia,  1157;  for  radical  cure 
of  femoral  hernia,  comments  on  and 
results  of,  1157;  for  radical  cure  of  in- 
guinal hernia,  1129;  for  radical  cure 
of  inguinal  hernia,  precautions  for, 
1131 ;  for  radical  cure  of  inguinal  her- 
nia, remarks  on,  1132;  for  radical 
cure  of  inguinal  hernia,  results  of, 
1134. 

Battle's  incision  for  removal  of  appendix, 
872. 

Batt's  statistics  of  left  lumbar  colostomy, 
835. 

Baumm's  method  of  implantation  of 
ureter  into  bladder,  1054. 

Bazy's  method  of  cysto-ureterotresis, 
1055. 

Beaked  bistoury,  Gouley's,  1483. 

Beck's  operation  for  hypospadias,  1464. 

Belfield's  combined  method  of  prostatec- 
tomy, 1336;  combined  method  of  pros- 
tatectomy, remarks  on,  1338;  combined 
method  of  prostatectomy,  treatment 
after,  1337;  table  of  results  of  prosta- 
tectomy, 1350. 

Bennett's  modification  of  Howse's  opera- 
tion for  varicocele,  1454. 

Berg's  method  of  retroduodenal  chole- 
dochotomy,  998;  operation  for  cancer 
of  bladder,  1318;  operation  for  cancer 
of  bladder,  precautions  for  and  remarks 
on,  1319. 

Bevan's  operation  of  orchidopexy,  1438. 

Beyea's  operation  for  dilated  stomach, 
952. 

Bidder's  operation  for  hypospadias,  1465. 

Bier's  ligature  of  internal  iliac  arteries 
for  prostatic  hypertrophy,  1351 ;  opera- 
tion for  dilated  stomach,  952. 

Bigelow's  evacuating  tubes,  1388;  litho- 
trite, 1387;  operation  for  extroversion 
of  bladder  (urinary),  1359. 

Bilateral  lithotomy,  1414;  N^^laton's 
modification  of,  1414;  precautions  for, 
1414;   results  of.   1414. 

Bile  ducts,  drainage  of,  997 ;  remarks  on 
drainage  of.  907. 

Biliary  fistula,  1003. 

Bill  roth's  method  of  narrowing  gastric 
opening  in  pylorectoniy,  937 ;  opera- 
tion for  extroversion  of  urinary  blad- 
der. 1364. 

Bimanual  palpation  of  urinary  bladder, 
1.375. 

Bircher's  method  of  gastroplication,  949. 
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fiiatouri  cftch^  of  Civialet  H87. 

Bi-stoiirv',  14(1.1;  lieak«*(l,  1482. 

Black  calgul   for  intt^Htinul  anastomosis » 

Blftdder,  urinary.  Berg's  operation  for 
caoeer  of,  lUlH;  Bigelow\s  op<*ratioii 
for  extroverKion  of,  Bi59;  biraanual 
palpation  of,  1H75;  Bristow's  method 
of  dirvtending,  1421 ;  Davvbarn*s  appa- 
ratus for  drainage  of,  Kl^;^;  drainage 
of.  1:114.  1:11!);  extirpation  of,  1370; 
e\tirpfitioT»  of  eompSete,  KLUter's 
metlnxl,  1,^70;  extirpation  of,  Hart- 
ley''m  method*  1371  ;  extirpation  of.  re* 
luark;^  on,  i!i72;  extirpation  of,  le^uHH 
of,  K^72;  extroverj^ion  of,  1357;  extro^ 
version  of,  tibdoiiiinal  wall  repair  nft*.T 
transplantation  of  ureters  in,  1JHJ9; 
extroversion  of.  approximation  of  in- 
nominate Iwme  io  relieve,  I3(:J4;  extro- 
ve  rMj  o  n  o  f ,  Bi  1 1  ro  t  h  *8  ope  ra t  J 1 1  n  f f >r ,  1 M2 ; 
extroversion  of,  methods  of  treating, 
1358:  extroverf*i(>n  of,  oix-mtive  treat- 
uient  of,  13ri8;  extroversion  of,  l*ou»- 
fio as  operation  for,  13tS3:  extroversion 
of,  Thieri^eh*s  operation  for,  13113;  ex- 
troversion  of,  Trendelenburg^  oiKMation 
for,  13*14;  extroverniiai  of.  Wood's  op- 
e  nit  ion  for,  KHJO;  foreign  Iwdiet*  in, 
142o;  (iiliHon's  method  of  dniinnge  of, 
1321;  hernia  of,  lltUI;  hernia  of,  re- 
sult s  o  f .  1 1  ( i< i ',  i  I  n  pbi  n  t a  t  i  o  n  o  i  u  re te  r 
into,  10.14;  intiUnitiag  tumors  of, 
BI17;  intro<luetion  of  sound  or  eatbeter 
into,  1303;  operation!*  on,  13M2;  ma- 
lignant tunioT!^  of,  1317;  Mnurj^'s  op- 
eration for  extroversion  of,  135J);  Mc- 
G Hire's  method  of  drainage  of,  132fi; 
Morris's  methmJ  of  drninag*^  of,  1327; 
Moullin'H  method  of  drainage  of,  1327; 
perinenl  drainage  of,  1320;  precau- 
tions for  eysfotoiny  on,  for  tumors, 
13 IH;  paneture  of,  anatomical  points 
for,  1310;  puneture  of,  through  rec- 
tum, 1311;  puneture  of,  through  rec- 
tum, remnrkn  on,  1311;  puncture  of, 
under  pubes,  1311;  puncture  of,  with 
trotMir,  13 JO;  puncturing  of,  1309;  re- 
8uUj^  of  OfM^ration  on,  for  tumor,  1318; 
rupture  of,  1312;  rupture  of,  result* 
of.  1313;  sounding  for  stone  in.  1373; 
stone  in,  1372;  stone  in,  detection  nf, 
1372;  fiuprapubic  druinage  of,  1321; 
»u  p ra  p u b » c  p  u  net  u  re  of,  1 3 10;  t  rea  t  - 
ment  of  malignant  tumors  of,  1317, 
Blake's  irrigating  tulje,  SiMi;  method  of 
BUturo  of  patella.  14W;  method  of  su- 
ture of  patella,  remarks  on  and  result-«i 
of,  I5(M);  operation  for  cure  of  um- 
bilical hernia,  1104* 
BMziird's  knife,  1403. 
Bloeh's  method  of  eolectomy,  852, 
Blm^l  in  periloneal  cavity,  815> 
Blc)odgoo<rs  method  of  un^tero  ureteral 
anustomosis,  lO.Sl ;  operation  for  in- 
guinal hernia,  1142;  opc^ralion  for  in- 


j^uinal  hernia,  renmrks  on  and  nssull* 

of,   1143. 
Boari's    button,    for    cboledtwdio-enterifci 

tomv,     1000;     for    eyoto  ureterotre»i* 

1057. 
Bobbin,    bone.   Allingham-s.    77?^;    crusli* 

able,    Coffey's,    770;    decalcifit?d    btmi* 

RobKon's,  777, 
Bobbin,s.  770;    for  intestinal  a|iprf)xirci(i 

tion,  770;   use  of,  in  lateral   implantn 

tion   of    intestines.    7VKi;    varieties   of. 

770, 
Bodine*fl  methmt  of  forming  and   reitiei* 

ing    intestinal    spur    in    faecal    ji*stuli:.« 

HS.1;  of  colostomy,  820. 
Body  bandnge,  75  K 
Boeckers  oi>erfttion  for  umblli(!a]  herniA, 

llUl, 
Bojdanick's  operation   on   cen'ieiil   syi 

pathetic  nerve,  l.'»18, 
t((tldt's   intra peritiine.i|   method  of  c^rsto- 

ureterot  rcsis,  1  tl'iO, 
Bone  iKjbhiu  of  Allinglmm,  77S. 
Bone,  fraclure  of,   na'thcwU  of  sutur<*  of, 

lxi08 ;    frsicture   of,   pegging   of,    15B*: 

frame  ligature   of.    1509;    ligature  of. 

150H;  mctbotls  of  uniting  fragments  of, 

Lf»OH;   pegs  for  uniting  fracture,   1510; 

plates,  decalcified,  Ri^nn'fl,  781;  fiuture 

of,     1508;    thoracotomv    for    dii 

12G4. 
Bones,  combintHi  ligature  and  suture  of, 

I'lOfV;  fractured  long,  methods  of  unioa 

of,     l.'iOSt;    long,    fractiireil.    ParkhillV 

method    of    fixation    of    fragments    in. 

If)  11;   long,  union  of  fractured.   1507; 

long,  union  of  fractured,   remarks  on. 

1510, 
Borelius's  method  of  rapofture  of  recttini* 

1228;    mclhtHl  of  exposure  of  reetum, 

remarks  on,    1229;  o|M-ration    for  «*i>n 

genital  ectropia  of  bbidder,  1370, 
Bottini's   o]^>eration    for   prostatic   hs'per" 

trophy,  13,t1  ;   precautioius  for  mud  n 

miirks  on,  1352;  n?sult»,  1354. 
Bougie  a  lM3ule,  T02I. 
Bougie,  rectal,  Crf-de's.   1216;  use  of.  in 

inii>erfonite  re<'tum,   1202, 
Bougies,   bulbous.    1483.    1488;    filiform. 

Banks*s,  1483;   iutrmluetton  of  U%  rw^ 

turn,  1214;  introduction  of.  to  rLHftum 

remarks  on,  1215. 
Bov§e*s  nictbo<l  of  uretero-ttretcral  ana* 

tomosfs.  1047. 
Bowel,  flexion  of.  as  n  cause  of  intestinal 

spur,  Senn,  884, 
Brandt's  method  of  ga^troplication.  95 h 
Brnun^H  methfxl  of  entero-anaiiloniosis  tn 

gastroenterostomy*  IMKI;   of  gruitroen- 

terostomy»  Oil;  of  g^ist n»-en tero^tomy 

with  entero  anai^tomosi*,,  008 ;  of  (»f>i'r* 

ating  on  jM-rforated  gustric  uV        "''. 
Breast,    excision    of,     1240;     «i  ! 

}x)ints  for,  1240;  f'beyne*i*  i  ..  .  ^ 
or.  1245;  choice  of  op<*ration  for, 
1258;  fonfinemGnt  of  ami  after.  1250; 
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conservative  method,  1254;  conserva- 
tive method,  precautions  for,  1256; 
general  remarks  on,  1256;  Halsted's 
method  of,  1247 ;  Kocher's  incision 
for,  1243;  methods  of,  1246;  Meyer's 
method,  1251 ;  Meyer's  method,  pre- 
cautions for  and  remarks  on,  1253; 
position  of  patient  for,  1247 ;  primary 
incision  for,  1241;  results  of,  1257; 
Senn's  (E.  J.)  incision  for,  1243; 
special  preparation  of  patient  for,  1241 ; 
treatment  after,  1257;  Treves's  advice 
on,  1257. 

Breast,  lymphatic  glands  of,  1240;  non- 
malignant  tumors  of,  1258;  non-malig- 
nant tumors  of,  Thomas's  operation 
for,  1259;  tumor  of,  Halsted's  rule 
for,  1253;  tumor  of,  Heidenhain's  rule 
for.  1253;  tumors  of,  1240;  Warren's 
method  of  removing,  1243. 

Brenner's  cystoscope,  1087. 

Briggs's  lithotome,  1414,  1415;  results 
of  medio-hilateral  lithotomy,  1416. 

Brigham's  method  of  complete  gastrec- 
tomy, 960. 

"  Brisment  forc6 "  to  approximate  in- 
nominate bones,  Passavant,  1365. 

Bristow's  method  of  distending  urinary 
bladder,  1421. 

Bronchi,  ascertainment  of  seat  of  ob- 
struction in,  1288;  dilated,  operation 
on,  1283;  obstruction  of,  mediastinal 
thoracotomy  for,  1288. 

Bronchiectasis,  1283;  operations  for  re- 
sults of,  1283. 

Brothers's  results  of  operations  for  em- 
pyema, 1265. 

Brown's  (F.  Tilden)  *' composite  ureter 
cystoscope,"  13/5;  compound  com- 
posite cystoscope,  1087. 

Buchanan's  method  of  medio-lateral 
lithotomy,  1415. 

Bulbous  bougies,  1483,  1488. 

Bullock's  urethra,  transplantation  of 
(Pringle),  1467. 

Butlin's  results  of  amputation  of  penis, 
1450;  results  of  cystectomy,  1318;  sta- 
tistics for  colectomy  of  sigmoid,  854; 
statistics  for  operations  on  transverse 
colon,  8.54;  statistics  for  removal  of 
caecum,  854. 

Button,  ^furphy's,  use  of,  in  resection 
of  rectum,  12*31. 


Cabot*8  method  of  removal  of  ureteral 
calculus,  1065;  tampon,  1334. 

Cffcal  hernia.  1166. 

Capcostomy,  823. 

Caecum,  fibrous  band  of,  as  a  guide  to 
appendix  venniformis.  857 ;  re-sults  of 
removal  of   (Hutlin),  856. 

Calculus,  of  bladder  ( urinary K  detec- 
tion of,  by  bimanual  palpation,  1375; 
renal,  RansohotT's  conclusiims  regard- 
ing operation  for,  1027;  ureteral,  1065. 


Calculus-pyelitis,  results  of  operation 
for,  1029. 

Calyx-eyed  needle,  754,  756. 

Cambric  needle,  754. 

Cancer  of  axilla,  amputation  at  the  ex- 
tremity for,  1257. 

Cancer  of  bladder,  Berg's  operation  for, 
1318. 

Carbolic  acid  solution  for  cleansing  ab- 
dominal cavity,  745. 

Carcinoma,  of  breast,  Senn's  rule  for  re- 
currence of,  1240. 

Carcinoma  of  rectum,  1227. 

Cardiac  orifice  of  stomach,  dilatation  of, 
947. 

Caries  and  necrosis  of  ribs  and  sternum, 
1272. 

Carle's  method  of  fixing  Murphy's  button 
in  position,  918;  statistics  of  pyloro- 
plasty, 944. 

Casper's  cystoscope,  1087. 

Castor  oil  as  a  lubricant,  1302. 

Castration,  1434;  double,  indications  for 
(Fen wick),  1350;  for  prostatic  hyper- 
trophy, 1350,  1436;  for  prostatic 
hypertrophy,  results  of,  1350;  precau- 
tions for,  1435;  remarks  on,  1435;  re- 
sults of,  1435;  treatment  after,   1435. 

Catarrhal  ap[>endicitis,  acute,  871;  re- 
marks on  and  results  of,  871. 

Catgut,  black,  for  intestinal  anastomosis, 
793. 

Catheter,  chemise,  1410;  elbowed,  1308; 
introduction  of  into  bladder,  comments 
on.  1304;  invaginated,  1483;  Jacobs's 
self-retaining,  1465;  method  of  intro- 
duction of,  into  bladder,  1303;  meth- 
ods of  fastening  in  place,  1309;  reten- 
tion of  after  operations  for  hypospa- 
dias, 1468;  tunneled,  1483;  varieties 
of,   1308;   woven,  1466. 

Cathetering  .instruments  for  segregation 
of  urine,  1089. 

Catheterism,  continuous,  1309 ;  of  ureter, 
1083,  1376;  of  ureter,  remarks  on, 
1378;  of  ureter,  technique  of,  1084;  of 
ureters,  general  precautions  for  and 
general  remarks  on,  1086 ;  of  ureters  in 
female,  Kelly's  method,  1084 ;  of  ure- 
ters in  males,  1085;  retrograde,  1485; 
ureteral,  accessories  to,    1376. 

Catheters,  care  of,  1302;  varieties  of, 
1302. 

Cautery,  actual,  use  of,  in  removal  of 
pedunculated  tumors  of  liver,  97 1 ;  as 
a  haemostatic,  1282;  Paquelin's,  in 
treatment  of  prolapsus  recti,  1205; 
use  of,  in  incontinence  of  fa»ces,  1 1 85. 

Ceci's  method  of  ligature  of  patella  for 
fracture,  1502;  method  of  morphin- 
cocain  anjesthesia  in  operations  on 
hernia,  1167:  method  of  treating  frac- 
ture of  patella,  1498. 

Cervical  sympathetic  nerve,  excision  of, 
1519:  excision  of,  precautions  for  and 
remarks  on,    1520;   operation   on,   for 
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(inivfs*s  dlis»*nHe*  ]<>22  ;  npefsiliouH  on, 
1518;  results  of  hu-isiun  <if.  1521;  ri-- 
sulls  i)f  operations  on,  I5i!l;  results  af 
reset" t ion  of,  15*22. 

CliainpioiinK'jt's  ojK'ration  for  rupture  of 
4uadrict^pt>  extensor  ft»moris  run.4clc, 
I50ti. 

Clwiput's  method  of  entero|»la8tj%  820; 
method  of  giiHtrO'enteroHtomy,  S>t>9; 
methcKl  of  iitjphintation  of  ureter  iuio 
lK>vveU  lOfi!*;  method  of  treating  iiii- 
pnndinj?  iM'rforiilion  of  intf^tme,  8t>4. 

Chemiwe  tatheter,   1410, 

Chetwotwl^s  j^iijvano  -  prostulif?  iiieinor, 
1352;  ojxTntion  for  pro.stiitic  hyper- 
trophy, I '152;  openition  for  prostatic' 
hypertro[ihy,  precautions  for  and  treat- 
ment aftert  L*15:i ;  operatiim  for  pros- 
tatic hy|>ej'tropliy»  res  alts  of,  1:I5:|. 

Clieyne*^  ineisions  for  ext'irtiou  of  lireant, 
1245;  ovitl  ini'ision  for  wuture  of  patella 
for  fraoture.  U!ML 

rhildren.  litholapaxy  in,  i:iOL 

C'liiisuiore'K  evaeuator  for  urinary  blatj 
«ler,  Ki88 ;  inrttruiuentH  for  lithohipavy, 
13112;  method  of  lithohipaxy,  KiSll; 
method  of  lilhohipaxy,  preeautions  for 
nnd  treatment  after,  I31l(i;  melhtM^  nf 
Jitholapaxy*  rewults  of,  1:100;  rn*'thod 
of  !itliohjj>axy  with  enlarjjfetl  proj^(:ttt4'. 
KIJHJ ;  method  of  reiiioving  polypi  from 
bladder,   1:114. 

CIdoruform  anaHtho+im,  for  frastrotomj, 
888;  for  intestinal  olistruftion.  8:ilK 

dioiee  of  o juration  for  gastrostomy,  903. 

Cholan^ioBtomie,  07 H. 

Uholecysteelomy.  087,  007  ;  remarks  on, 
987;  with  i)artial  hepatectomy,  088, 

UholecystendysiH,  OHI], 

ChoheWtcnterostomy,  088,  HHKl;  by  ku- 
turin*;  only,  OOll;  by  jsuturin|j[  only,  re- 
nnirkrt  on.  001;  remarks  on,  080;  re- 
BUlts  of,  000;  with  Murphv's  butlon. 
OBO. 

CholecyMo  iithotriiy,  001. 

Cholerystof*tomy.  081;  preraution^  for. 
084;  primary'  incinion  for,  tJrei^ 
Snuth's,  081;  renuirks  on,  085;  results 
of,  OHli;  use  of  Murphy's  modilietl  but- 
ton in,  082. 

{'holeeystotoniy,  084,  080;  results  of.  087. 

i  'lioledoeheetomy,   KHH). 

Choledoehoenterostomy,  1000 :  Alcfw^un- 
dri'«  button  for,  lUtJO;  Boarrs  button 
for,  1000. 

rholedocho-litbotomy,  003. 

t'holedoebo-lithotrity,  002, 

t'lmledoeho'.tomy,  \m,  1000. 

I'holedoehotoniy,  003;  drainage  nfter^ 
1*00:  Ilali*ted*9  method,  004;  Inmbiir 
route,  000;  hunbAr  route*  ettrnplieai- 
tions  of.  000;  lumb^tr  route.  Foiricr's 
ineision  for,  000;  lumbar  route,  re- 
suits  of,  lOW;  precjuitions  for,  OtlCi 
retrod  noilenal  (Ik^rg),  008;  TufHer*B 
lumbar  iru-iiiion  for,  000. 


Chob'lithiasis,  001. 

<  hoh'fiiliiilrity,  001;  precautions  for  ami 
remarks  rni,  002;  rt*suliH  of,  003;  Hi*!*- 
•»on's  incision  for,  001  ;  Tait's  mcthc^, 
002. 

**  Cigarette  drain,"  748. 

rin*ular  enterorrhaphv,  HArrifi*  ztielliud, 
800, 

tireumcision,  1430;  KeyesV  iiiethoil, 
1440;  prceaulions  for,  remarks  on. 
1441;  results  of,  1442;  Ros«*r*s  tyelh- 
tni,   1441;   tn-atna-nt   after,    1442. 

tlrrbosis  of  liver,  operation  for  cure  of 
ascitet*  fr«mi,  070. 

Civiale*s  bistori  eaeh^"',  1487;  methoil  of 
medio-bilateral  lithotomy,  1415. 

t1ani]»  and  cautery  opt -rat  ion  for  h.Tmor* 
rhoidK,  1180;  remarks  on,  1HK>;  tv* 
8UltH  of,   1101. 

(lamp.  Kelscy's,  1 101  ;  scrntJil.  1451. 

CiampH,  for  intc^tinnl  aniistoinosi*,  itWi 
UHP  of,   in   jn  lorectomy,  037. 

t 'lark's  method  of  operating  for  prustntic 
1  ly  pe  r  t  rop  by ,    1 354 . 

Cleveland  "ft  li>?ature  carrier,  03O. 

Chi m ski's  views  on  infection  following 
inlestimil  snlnre,  705. 

Coates's  operation  for  luemorrhoidjs.  11*40. 

Coc-ain  antcsihesia  for  intestinal  obstrue- 
tion,  830. 

Cock*H  operation  of  tapping  u  ret  lira, 
1400. 

Co?Motoniy,  739:  aceountin^  for  d|M>cigi^ 
after,  752;  anatomiciil  points  for,  730; 
closure  of  wouml  after.  750;  f?8HpntiAU 
to  eOieicnt  ol>ser\ation  in,  744 ;  fallacii*** 
in,  752;  f<»r  acute  iiitusHUHCeption,  re* 
suits  <if.  847 ;  for  intestinal  obstrue 
tion,  rcsiilt,s  itf,  850;  for  volvulus,  847  ; 
general  connnents  on,  752;  incision  for, 
73th  operation  of,  741;  prrjM^ritoneiil 
vessels  in.  740:  remarks  on  drainuj^ 
after,  740;  »iitUAtion  of  incision  for, 
730;  tn^atment  after,  752;  Trendeltm* 
burg's   positure   during,   743. 

CoJTey's  crushnble  lK>hbin.  77t5«  HlO; 
nn'tbod  of  intestinal  tipproximntion, 
770, 

Cole.-tomy,  8.50;  Bloch's  method.  852; 
Crippn's  metluHl,  852;  Littlewootr*  ns- 
suits,  8»>4;  MctJraw's  methtxU  852: 
Met  J  raw's  method,  precaulions  for, 
853;  raiir«  method,  851;  rrmark^  un 
r'aul's  metbiHl,  851;  resuUs  uf,  854: 
Treve-^'ti  method,  853;  with  urtitieial 
anus,  851. 

Coley's  operation  for  femoral  iMrnia. 
1157;  operation  for  femoral  hernia,  re- 
sults of,  ll.*>7;  staitiHties  »»f  B.ixsiniV 
operation  for  nidical  cure  of  inguiniil 
hernia,  1134. 

Collin's  cnterotomc,  884. 

Cotly  Uavix  methoti  of  amputjiticktt  ol 
penis,  1440. 

Colon,  idiopitbie  dilatation  of,  853;  ?»«- 
Ognitioti  of,  830,  833 ;  trani^verw,.  coloer 
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tomy  of,  829 ;  transverse,  comnients  on 
operations  on,  854;  transverse,  opera- 
tions on,  854;  transverse,  results  of 
operations  on   (Butlin),  854. 

Colopexy,  author's  method,  1213;  Jaen- 
nel's  method,  1213;  results  of,  1214. 

Colorectostomy,  1236;  incisions  for, 
1230;  sacral,  1238. 

Colostomy,  823;  Bodine*s  method,  826; 
Cripps's  method,  827 ;  Cripps's  meth- 
od, treatment  after,  828;  Hartmann's 
method,  829;  iliac,  Littr^'s  method, 
823;  iliac,  Littr6's  method,  precau- 
tions for,  825;  iliac,  Littr^'s  method, 
remarks  on,  824;  iliac,  Littr^'s  meth- 
od, results,  826;  iliac,  right,  829; 
inguinal,  to  prevent  fscal  fistula 
aft«r  Borelius's  operation,  1230;  lum- 
bar, left,  Amussat's  method,  829; 
lumbar,  left,  anatomical  points  for, 
830;  lumbar,  left,  fallacies  of,  831; 
lumbar,  left,  linear  guide  for,  829; 
lumbar,  left,  muscular  guides  for, 
830;  lumbar,  left,  operation  of,  832; 
lumbar,  left,  precautions  for,  834; 
lumbar,  left,  preparation  of  patient 
for,  832;  lumbar,  left,  remarks  on, 
834 ;  lumbar,  left,  results  of,  835 ;  lum- 
bar, right,  835;  of  transverse  colon, 
829 ;  preliminary  to  proctectomy,  1220 ; 
R^lus's  method,  828;  treatment  after, 
835;  under  local  anesthesia,  828;  vari- 
eties of,  823. 

C'olzi's  method  of  cysto-ureterotresis, 
1055. 

"  Combination,"  751. 

"  Composite  ureter  cystoscope,"   1370. 

Congenital  malformation  of  urethra, 
1457 ;  time  for  operation  on,  1458. 

Connell's  intestinal  suture,  764;  remarks 
on,  767. 

Continuous  suture  for  intestine  (Du- 
puytren),  755. 

Contused  wounds  of  abdomen,  815;  num- 
ber of  ruptures  of  intestine  with,  815; 
with  rupture  of  intestine,  results  of, 
816. 

Coronary  artery,  wound  of,  1301. 

Corrosive  sublimate  for  cleansing  abdom- 
inal cavity,  745. 

Crime's  rectal  bougie,  1216. 

Cripps's  method  of  colectomy,  852;  of 
colastomy,  827 ;  of  colostomy,  treat- 
ment after,  828;  of  treating  prolapsus 
recti,  1206. 

Crucial  ligaments  of  knee,  repair  of, 
1516. 

Cullerrier*8  operation  for  phimosis,  1441. 

Cure  of  hernia,  radical,  1128. 

Curtis  on  numl)er  of  ruptures  of  intes- 
tine in  contused  wounds  of  abdomen, 
815. 

Curtis's  methml  of  |)ostorior  thoracotomy. 
1292;  oi)eration  for  ununited  fracture 
of  femur,  l.*)14;  operation  for  ununited 
fracture  of  femur,  remarks  on  and  re- 


sults of,  1514;  statistics  for  acute  in- 
tussusception, with  cceliotomy,  847 ; 
statistics  on  results  of  enterostomy, 
818. 

Cusack's  operation  for  haemorrhoids, 
1189. 

Cushing's  method  of  local  aniBStheaia  in 
operations  on  hernia,  1167;  method  of 
uretero-ureteral  anastomosis,  1047  ;  su- 
ture, 1420 ;  suture  for  intestine,  755. 

Cystectomy,  partial,  results  of,  1318. 

Cystico-lithotomy,  993,  997. 

Cystoscope,  1044,  1302,  1375;  Albarran's, 
1087 ;  composite  ureter,  1376 ;  com- 
pound composite,  Tilden  Brown's, 
1087;  Nitze's,  1087. 

Cystoscopes,  1087. 

Cystotomy,  1313,  1314;  for  tumors, 
1314;  for  tumors,  precautions  for, 
1318;  for  tumors,  remarks  on,  1316; 
perineal,  1313;  perineal,  anatomical 
■points  for,  1313;  perineal,  in  prostatic 
hypertrophy,  1352;  subpubic,  Langen- 
beck's  incision  for,  1316;  suprapubic, 
1310,  1314;  suprapubic,  Trendelen- 
burg's incision  for,  1316. 

Cysto-ureterotresis,  1054;  remarks  on 
and  results  of,  1058. 

Cysts  of  pancreas,  1099;  aspiration  of, 
1099;  evacuation  and  drainage  of, 
1099;  extirpation  of,  1100;  remarks 
on,  1 100 ;  results  of  extirpation  of,  1 100. 

Czerny-Lenibert  suture,  757. 

Czerny's  method  of  avoiding  fsecal  fis- 
tula after  Borelius's  operation,  1230; 
method  of  cholecystotomy,  986. 


Davis-Colly  method  of  amputation  of 
penis,  1446. 

Davis's  operation  for  dilated  stomach, 
952. 

Dawbarn's  apparatus  for  urinary  bladder 
drainage,  1323;  apparatus  for  urinary 
bladder  drainage,  remarks  on,  1325; 
method  of  lateral  intestinal  anasto- 
mosis, 785;  methml  of  lateral  intes- 
tinal anastomosis,  remarks  on,  786; 
methods  of  orchidoi)exy,  1438;  method 
of  treating  stump  of  appendix,  863; 
potato  p Fates,  785. 

Dead  spaces  in  abdominal  wall  after 
ctt-'liotomy,  751. 

Deaver's  method  of  nephropexy,  1010; 
operation  for  inguinal  hernia,  1150. 

Decortication  of  lung,  1271;  remarks  on 
and  results  of,  1271. 

Deformities  of  external  ear,   1523. 

Delorme  and  Mignon  method  of  aspira- 
tion of  pericardium,  1297. 

Delorme's  method  of  thoracoplasty,  1270. 

Delpech's  method  of  urethroplasty,   1477. 

Depage's  method  of  hcpatojx'xy,  976. 

IX'snos's  results  of  prostatectomy.  1350. 

Detection  of   luemorrhage   in  w  "'^ 

abdominal  viscera,  797. 
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Dirtjiliragm,  wounds  and  bprnia  of,  1270; 
surj^ical    tri'utnjent   of.    1277, 

DiflTeiiL»ach\H  luHhod  of  urethroplasty, 
U77, 

Dilatittion  of  cukxi,  idtoputhio,  653. 

Dilator,  Dtjllieau's,  i;iU7. 

Director,  grooved,  lAi^^. 

DiUel  aud  Ziukerkaiid!  operation  {or 
prostatic  abscps!^,  I*iri5;  rtmmrka  on 
and  rt'snlts  of,  1;I57* 

Dtltid's  nii^thod  of  expoHin^"^  spminal  vesi- 
cles, i;}.>7;  of  perineal  proHtatectomVi, 
1330 1  of  uretkroplastyt  147S. 

Diverticula  nw  ii  cause  of  intestinal  ob- 
structiou,  84t». 

Dtdbeaii'n  dilator,  nf*7 ;  ttH'tho4  of 
lithotrity  with  litholiipaxy,  1397. 

Dou^rlas's  cul-de-sac,   1318. 

Dowd's  jacket  J  1250;  method  of  orchido- 
pexy,   1438. 

Dowiies's  method  of  segregation  of  urine, 
1089. 

Doyea'e  method  of  ga^iro-cnterostomy, 
900;  of  resectioti-choledochorrhaphy, 
ltM)L 

Drain,  method  of  removal  of,  from  peri- 
toneal cavity.  741t 

Draina^fe,  afl»*r  eholedoeliotomy,  996; 
agent**  for.  747;  a»  a  eaune  of  woimd 
infection,  74H ;  of  autruni  of  f5ii|>erior 
Ktu villa,  IfilH;  of  bile  duets,  91*7:  of 
peritoni'al  cavity,  duration  of,  7r»0;  of 
pe  r i t onea I  ca  \  i ty .  p  rt*tut  lit  ion*i  in.  7 40  ; 
of  urinary  bladder,  1319;  of  urinary 
bladder,  Dii  \v  barn's  apparatus  for, 
1323;  of  urinary  bhidder.  Gibson's 
metbod.  1321 :  of  urinary  bladder,  peri- 
neal, 132U;  of  urinary  bladder,  supra- 
pulvic,  1321;  !f*upcrficial,  danj^era  of, 
748;  through  loin  in  appendicitis,  873; 
with  gauze,  749. 

Duct,  of  iSiintorini,  1094;  of  Wirsung, 
1094. 

Duplay's  operation,  for  epispadias,  1474; 
for  epispadias,  remarks  on,  1476;  for 
hyjKjHpadiaw,   14()0, 

Duodenal  ubx-r,  954. 

DiiLHleno-eholedoehotomy,  906 ;  McBur- 
ney's  niethmi,  998;  remarks  on  and  re- 
sults of,  998. 

Duodeno- jejunal  fos^n  of  Treitx,  1127. 

Duodenum,  gunftbot  woundn  of,  81IL 

Dupiivtren's  enterotome,  884;  lithotome, 
1414. 

Duret'a  operation  for  dilated  stomaeli, 
952. 

D*Urso'a  method  of  lateral  tiret«ro-urc- 
teral  anastomoBis,  1052, 


Kiir,    external,    common    deformities   of. 

1523;  restoration  of  |ot»e  of,  1527. 
Eetropia  of  urinary  bladder,  best  method 

for  relief  of  lHor4>lius),  1370. 
Edebohls^s  cusbion  foi  nepbrojH'xy.  I0l4: 

method  of  nephropexy,  IU14;   method 


of  nephropexy,  remarks  on,  lOltt; 
method  of  renal  dc*cap#uUtion^ 
1037. 

Elastic  ligature  for  gastro-enl^rojitomr, 
922. 

Elbowing  intestine,  803,  81(J. 

Elephantiasis  of  scrotum,  operation  for, 
M.'jti;  precautions  for  and  remarks  on, 
1457;  preparatory  >?tep8  for,  14*^0; 
res  a  Its  of,  1457. 

Elevalicm  of  foot  of  bed  in  instances  of 
peritoneal    infection,  748. 

Elevation  of  beail  of  bed  in  in.Htane^s  of 
j»eritoneal  infection    i Fowler),  748. 

Elliot's  inei?,ion  for  removal  of  ap[}endix, 
872. 

Emmet  H    method   of   removing   ureteral ' 
calculus,  1005. 

Empyema,  anpiration  for.  comments  on, 
120«1;  aripiration  for.  precautions  for. 
1206;  a^pirntion  with  drainage  fur, 
1205;  author^  apparatus  for  aspira- 
tion of,  1205;  excision  of  portion  of 
rib  for,  1202;  excision  of  jRirtion  of 
rib  for,  remarks  on  and  treatment 
after,  1203;  Hntton'n  apfuiratuH  for 
drainagi'  i^,  1208;  resmlu  of  thoni* 
cotoniv  for,  1205;  simple  ineiftion  for, 
1204.  " 

'*  End-to-end  "  approximation  of  iine<i,|ua1 
Hegiuents  of  intentine,  methods  of, 
780. 

Ente  recto  my,  804. 

EntertMinastomoHis,  in  ga^tro  ent#»rnH- 
toniy  iBraun),  908,  909;  wiMi  Mur- 
phy'a  hut  Ion,  Gallet'f*  metho<l.  917. 

Entero-enterostoniy,  with  Murphy*s  bQl- 
ton,  results  of.  917. 

Enteroplasty,  803.  820;  Chnput*s  mi^thod, 
820;  JrtennerK  method,  820, 

Euterorrhaphy,  circular,  Harris's  mrth- 
od,  809;  for  intusfeuaioeption,  H43; 
MaunfielTs  mclhod  of,  1230. 

Enterorttcmiy.  810,  817;  in  inti*stiiia4 
otwt ruction,  837 ;  Kocher's  turthotf, 
817;  Kocher'ft  method,  precautions  * 
for,  818;  Kot*her'«  method,  remarks 
on,  818;  Kocher's  metho«l.  resiilu  i>f, 
818. 

Enterotome,  Collin*a,  884;  Pupuytreri'K, 
884;  Grant's,  791,  827;  Gross's.  881; 
remark.'*  on  use  of,  8H5. 

Enterotomes,  use  of  in  closure  of  fipcal 
fbtula^.  results  of,  885. 

Enterotomv  for  intestin.al  obstniction, 
837. 

Epicystotomy,  1080. 

Epiplopexy,  976;  by  "  pmking  in  thi* 
omentum."  977 ;  for  ascites,  rej^ultni  of, 
078 ;  general  remarks  on,  977 ;  Schias- 
fti*s  method,  977.  | 

Epipubic  notch.  1318. 

Epispadias,  1457,  1409;  Duplay^s  op#ra* 
tion  for,  1474;  Duplay'M  o|»eniUon  for, 
rT*marks  on,  1475;  general  renmrks  mi, 
1475}   X^laton^s  operation   for^  H70^ 
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Ndlaton*8  operation  for,  remarks  on 
and  treatment  after,  1471;  N^^laton's 
operation  for,  results  of,  1472;  prepa- 
ration for  operation  on,  1470;  Rosen- 
berger's  operation  for,  1465 ;  Thiersch's 
operation  for,  1472;  Thiersch's  oper- 
ation for,  remarks  on,  1474;  wood 
strip  for  operation  on,  1470. 

Erichsen's  method  of  treating  varicocele, 
1453. 

Estliinder's  operation  of  thoracoplasty, 
1269. 

Eventration  for  rupture  of  intestine, 
816. 

Examination  of  rectum,  1195. 

Excision  of  anal  fissure,  1239. 

Excision  of  breast,  1240;  Cheyne's  in- 
cisions for,  1245;  choice  of  operation 
for,  1258;  confinement  of  arm  after, 
1256;  conservative  method,  1254;  con- 
servative method,  precautions  for, 
1256;  general  remarks  on,  1256;  Hal- 
sted's  method,  1247 ;  Kocher's  incision 
for,  1243;  method  of,  1246;  Meyer's 
method,  1251;  Meyer's  method,  precau- 
tions for  and  remarks  on,  1253;  posi- 
tion of  patient  for,  1247;  primary 
incision  for,  1241;  results  of,  1257; 
Senn's  (E.  J.)  incision  for,  1243;  spe- 
cial preparation  of  patient  for,  1241; 
treatment  after,  1257 ;  Treves's  advice 
on,  1257. 

Explorative  laparotomy,  753. 

External  ear,  common  deformities  of, 
1523. 

External  perineal  urethrotomy  ( Gouley ) , 
1480;  remarks  on,  1483;  with  guide, 
1481;  without  g^ide,  1483;  results  of, 
1487. 

Extirpation  of  bladder  (urinary),  1370; 
Hartley's  method,  1371;  KUster's 
method,  1370;  remarks  on,  1372;  re- 
sults of,  1372. 

Extirpation  of  penis,  1447 ;  Gould's 
method,  1448;  Gould's  method,  re- 
marks on,  1449;  Gouley's  method, 
1449;  results  of,  1450. 

Extravasation  of  urine,  1485. 

Extroversion  of  bladder  (urinary),  1357; 
abdominal  wall  repair  after  trans- 
plantation of  ureters  in,  1269;  abdom- 
inal wall  repair  after  transplantation 
of  ureters  in,  results  of,  1369;  approxi- 
mation of  innominate  bones  to  relieve, 
1364;  Bigt»low's  operation  for,  1359; 
Billroth's  operation,  1:163;  Greig 
Smith's  modificution  of  WcmmI's  opera- 
tion for,  1362;  Maury's  operation  for, 
1359;  inethcxls  of  treating,  1358;  nio<li- 
fications  of  Thiersch's  ojK^ration,  1363; 
operative  troatnient  of,  1358;  Pous- 
Hon's  operation  on,  1363;  Robson's 
mo<lirK'ation  of  Wood's  o|H»ration  for, 
1362;  Thiersch's  operation  for,  1362; 
Trendelenburg's  operation  for,  1365; 
Wood's  operation  for,  1360, 


Fabii's  method  of  lateral  uretero-ureteral 
anastomosis,  1052. 

Fsecal  fistula,  816,  824;  Ball's  method  of 
avoiding  after  Borelius's  operation, 
1230;  established  by  Bodine's  method, 
cure  of,  827 ;  general  remarks  on  closure 
of,  885 ;  Greig  Smith's  method  of  curing, 
882;  isolation  of  sinus  in,  881;  Ko- 
cher's  method  of  establishing,  817; 
methods  of  avoiding,  after  Borelius's 
operation,  1230;  methods  of  closing, 
882;  operative  cure  of,  880;  prepara- 
tory treatment  for  operative  cure  of, 
881;  results  of  closure  of,  by  enter- 
otomes,  885;  results  of  operative 
treatment  of,  886;  Robson's  method  of 
cure  of,  884 ;  treatment  after  operative 
closure  of,  886. 

Fa?cal  vomiting,  in  strangulated  hernia, 
1118. 

False  passage  from  urethra,  1483. 

Feeding  after  pylorectomy,  936. 

Fell-0'Dwyer  apparatus  for  artificial  res- 
piration, 1273. 

Femoral  hernia,  Bassini's  method  of  radi- 
cal cure  of,  1 157  ;  Coley's  operation  for 
cure  of,  1 157 ;  Gordon's  operation 
for  cure  of,  1158;  Gordon's  operation 
for  cure  of,  comments  and  remarks  on, 
1160;  invagination  of  sac  in  Koeher's 
operation  for  cure  of,  1158;  Koeher's 
operation  for  cure  of,  1158;  results 
of  operations  for,  1157;  strangulated, 
1123;  strangulated,  operation  for, 
1124;  strangulated,  results  of  opera- 
tion for,  1126. 

Femur,  nailing  of  head  of,  for  fracture, 
S<*hede's  operation,  1512;  ununited 
fracture  of,  Curtis's  operation  for, 
1514;  Curtis's  o[)eration,  remarks  on 
and  results  of,  1514;  Gillette's  opera- 
tion for,  1514;  Meyer's  operation  for, 
1513. 

Fenger's  conclusions  regarding  opera- 
tions on  the  ureter,  1080;  incision  for 
gastrostomy,  899;  metho<l  of  operation 
for  relief  of  valve  formation  in  ureter, 
1071;  method  of  thoracoplasty,  1270; 
operation  for  relief  of  stricture  of  ure- 
ter, 1074. 

Fenwick's  indications  for  double  castra- 
tion, 1350;  method  of  segregation  of 
urine,  1087. 

Ferguson's  operation  for  inguinal  hernia, 
1154. 

Fibrous  band  of  Cieeum  as  a  guide  to 
vermiform  appendix,  857. 

Filiform  bougies,  Banks's,  1483. 

Finet's  synopsis  of  cases  of  resection  of 
rectum,  1234. 

Finger,  use  of  in  rectal  examination, 
1195. 

Fingers,  inti  1  of  vesicle 

stone  by, 

Finney's  ir 
toneal  v 
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|j|iit-l y,    043 ;  iiM^lliod    of    pylorophisty, 

]>repanitory  tri-almeiit       for,       *M'4; 

iiu^hod     of  pvluiupla*tv,     tiL'uliiieiiL 
aftt-i%  1>44- 

Fi>tnJa,  uftt."  resci'tinn  of  rei'tuiii,  1231^; 
biliary,  imih 

Fistuliir  fivmil,  S24;  iifhT  lluivliuH^s  op- 
i*riU.ion,  niellitwis  of  uvoidirrjLr,  !230; 
linU's  im^tlnKl  of  uvtjjtliiij^,  ufler  Hore- 
lius\  <>p<*ratiun,  I2*i(h  i>«»lalii>n  of 
villus  in  oiH'nilive  euro  of.  881  ;  meth- 
ods of  clo^ini^,  HH2;  opi^ralivc*  t-uit^  of, 
8HU ;  prcpjinitory  tre^tuu'iit  fur  dikt- 
ativ*-  t'life  of,  H81. 

Fifetulsi  in  nno,  1175;  anutomicnl  points 
of,  llT'i;  cause  of  ineoiitineme  Hfttr 
opemtioiis  on,  1180;  I'oiit  ra-iiiriirU' 
iioiirt  for  optuatinn  on,  1181;  (iocnl- 
Hnll'H  op*Miition  for,  !1H2;  h^l^st^KUtM^ 
]1H1;  opfTatinn  for,  1177;  opt' ration 
for,  by  direct  incision,  1177;  op«M'a- 
tion  for,  by  diri*ct  inciHiou  witb  flosnri% 
S.  Smith's,  1182;  opt^niUon  for,  enni- 
mentis  on,  llt^l ;  rt^iilts  of  o|H*rution 
for,  1183;  sequels  of  ojMM-atioii  for, 
1183;  trejitnient  of,  by  pilvnno-cuii' 
tery,  118:1;  trcntnieot  of,  by  incinioo, 
prtnMirlioiis  for,  117!*;  trcutmeiit  of, 
bv  inject  ion,  1170;  tri^atnienl  of,  by 
liirnturc.  1182;  tiibenndar,  1181;  Tul- 
tleV  operalinn  for,  1178. 

FisUdou^  oprnint;,  tlelcetion  of,  at  anun, 
U7tj;  renimk^  iin.  117d. 

Fitx*8  Btalihtics  for  intestinjil  perforii- 
tion  in  typhoid  fever,  877. 

Flap  truoHphmtation,  urethroplasty  bv, 
1478. 

Flui^htng  of  peritoneal  eavity,  gt*neriil, 
74«;  lcx*nl,  747. 

Fonfc»n'!i  operation  for  absi?i^s4j  of  liver, 
1107. 

Forh*s-8  litholrile,  1.187, 

Forcepi^,  alligator,  1425;  nppro\iiniition, 
Ollara's,  774;  for  intestinal  approxi- 
iniition.  Lttplaee^H,  77*);  invaffinntinn, 
Liiplace'?*,  773;  lithotomy,  1404;  phi- 
uiosi.H,   1430. 

Ford*s  iiitostimil  aiiturc,  750. 

Forcijrn  liOilieH,  detection  of  with  X-raj*. 
1522;  in  bladder,  1425;  in  IxMiy.  re- 
moval of,  1522;  in  hand,  removal  of, 
lii22;  in  stomach.  811  tl;  in  urethni, 
1424, 

F<»*«8»i  duodeno-fejnniilii*  of  Tridtz*  1127. 

Fowler's  inci'^ion  for  removu!  of  appen- 
dix, S74;  mctbiMl  of  inipbintiii*:^  ureter 
into  liowel,  IfKU  ;  method  of  obviating 
po>«sibility  of  **  virions  eireb*  '*  in  ^jih- 
tro-enterostomy.  018;  method  of  riUH- 
inp  head  of  UhI  in  peritonei! I  infection, 
748;  opernlion  for  inguinal  hemirt, 
1150;  ojM^ration  for  inginnul  hernia, 
rfmark>t  on,   1151. 

Fnieture  of  hone,  ppgging^  of,  1510;  sii- 
in  re  <»f,   1508. 


Fntclnre  of  long  In^ne,  ParkhilFs  mcthnrl 

of  fixation  of  fraj^fnicntH  in,  InlL 
Fraeture  of  patella^  t*om|M>uiid,  1407;  t^- 

pair  of,  141*4. 
Fracture,  ununited.  1513, 
F'raetured    h^ig    Ijone?*,    union    of.    1S07; 

methods  of,   1508;   remarks  on,  1510. 
Frame   li^'aUire  f)f  Inme,   150$). 
F>anks*t4  method  of  nejdintpexy,  lOll, 
Freeman's    statist ien   of   Curtis^»    o|iem* 

tion   for   luiunited   frueturt*  of   foniur, 

1514. 
Freuden berg's  Itottini  incisor,  1351. 
Frontiil    sinus,   1510;    anitioniicnl    |»ointi« 

of.  1510;  opening  of,  1510;  o|H'nifi^  of, 

cimniunts  on,  1517. 
Fuller's  method  of  proBtat^tomy,  l:i:S5, 


(Jiill    IdatMcr.  anatomical    iKitnt^^   for  op- 
eration   on,   *.»78;    operations  on,    t>7H;  J 
tapping  tjf,  with   trocar  mid   eAnuiiU, 

mn 

4tji1I  stones,  lorn  tion  of,  flOL 

Gnllet*s  meibod  of  entero-iiututtuuiostn 
Mitb  ilurj»by  button,  017. 

fialvano'cautery,  in  treatment  of  fistula 
in  tino,  llS3;  o]ieriitiun  for  proistalic 
hypertrophy.   1351. 

Gttlvano' prostatic  incisor,  Cli«twoodX 
13.52. 

tiangrene  of  lung.  o|>eration  for.  12^3; 
precautions  for,  1284;  rentarki*  tm, 
1284;    results  of,   1285, 

CI  as  in  jx»ritoneal  cavity,  815. 

OnMreetoniy,  053;  complete*,  050;  com- 
plete, llrigham';*  methml,  OMO;  eom. 
plete,  general  renmrks  on,  001  :  com- 
plete, results  of,  0(H  ;  complete,  Schl»t- 
tcr'a  nietlaxj.  fKIO ;  pftrtirtl.  053;  pttr- 
ti«l,  for  nonjierforated  gii«trie  ulcer, 
050, 

Giistric  ulcer,  054;  non|ierforating,  rx* 
cision  of,  05tS;  |K*rforntiHL  nmun'ft 
method  of  operating  on,  055;  per- 
forated. Howard's  method  of  op«*r* 
ating  on,  055;  |K'rf(»ratrt|.  Kei*n's 
mctliiHl  of  operating  on,  {i'>o;  p«Tfo> 
ratcii,  operation  for,  054;  i»erfonvtri|, 
Pwul'ji  method  of  operating  on,  050; 
perforated,  precjiutions  for  opf*rnting 
on,  050;  pcrforat-cd,  results  of  0|M*rtt> 
tion  on,  05tl 

Gastro-anaAtomo«d<t.  048,  040;  \Vatj«oii*s 
method,  040. 

Gii.stro-enterostomy,  003;  iintitomieit 
points  for,  003;  Uraun'n  niethtN),  Oil; 
entero-ana?*tomosis  in,  Uriiun,  008; 
general  precHUtimH  for,  010;  K»H'hcr'* 
niethcwl.  000:  length  of  inteistinAl  hnip 
for.  010;  MannM'irn  methcHl,  7tM ; 
^^au^y'»  metliml,  023;  McGrnH'ii 
method,  021  ;  Me(iniw*«  inethotl,  prr- 
eantioMK  for*  f>22,  S»24;  melhodw  of  pti* 
tero-tinii<«tomo8iji  in.  000;  Moynihan*« 
methotl,   OIH;    prevent ioti   of   entrance 
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fif  iritostimil  coiiti'nts  into  Htomrtrh  hi, 
(uetUods  of*  HUH;  prcvi-ntiun  of  oii- 
inujL'p  of  intfiilioni  conhnts  into  stom- 
ach in.  Hocknilz's  Jiii/lhiMl,  1H>8 ;  pos- 
terior, Piituro-aiuistoinosis  in,  013;  poH- 
tt*rior,  rfriifirks  on  Von  Haekpr's  meth- 
otl,  1113;  {josti'rior,  Hoiix'?^  inethod, 
014;  ptiftterior,  witl»  Mvirphy's  button, 
Atfinprolit*Ti  nn4hoa,  tHo;  jKtstfrtor, 
\'ori  Htii-'kiT'H  uu'iliud,  012:  rL*nj!irk» 
f  I o .  t H  7  ;  IV iiiu  r kn  on  M e<  J  rti \s  *s  uif  t liod 
tjf,  023;  n?niiirk>i  on  Moynilisin's  meth- 
nii,  1>2I;  resulU  of,  1*24:  Soniu'nlwr^'s 
HU'tlK»d,  Oil;  mypportintj  Kutares  in 
t  KiipjH»U'r),  OIH;  vnrii^ii's  of.  1MM»; 
Vi>n  HiiL'ker'ji  mc'thmi,  OOO ;  \VtT<^*liiis'f5 
iiK'tliud,  1*23;  witli  i\lurphy*s  button, 
re«iiit8    of^    017;     vvitli     pvloret'tomv, 

(tsLstn>-pi«troMt<jniy,  D4H;  r<^sults  o(,  fl40» 

Uii.Htro  int*"!?ititial  iinitHtoniit^iH  with  ilur- 
ringtuu's  sL'piit'nIod  rinf,%  780;  re- 
murks  an  ixmi  n'?^ultH  of.  7H(). 

CriiHtroplasty,  047:   rt-mrtrkH  on.  04H. 

<JaHtro|>liciition,  040;  ftircbt^'s  inetliod. 
04^>;  Brundt's  lurtliod,  051;  Moyni- 
lifin*i<  ini'tbod,  OftO ;  romiirkj*  on,  952; 
WVir'n  nualiod,  050. 

tinMrorrhjudiy.  040;  Birelior's  niptbof!, 
941*;  for  ulo^^r  of  s^tontiicb  with  Im'in- 
orrhagf,  9a7 ;   for  wounds  of  Ntonjiiub, 

I lu«lr ostomy,  SOI ;  nlnioininiil  incision 
in.  HOI  ;  Amlrevv'f*  niftliod.  1H>2;  dioitn* 
of  opt'nition  for.  IHKS ;  driivvinj;  Hloni' 
arit  into  wroind  in.  H!I3 ;  Fenpi^r's  inci- 
sion for,  800;  tivinjEj  and  opening  Htom- 
Hch  in,  HO't;  Liinird's  incision  for, 
81Mi;  Habn^  method.  SOO;  instrnnn-nts 
for,  801;  Kador's  motlmd,  OtH).  1321; 
K«der*s  method,  renuirk?*  on  nnd  n*- 
suUs  of,  002;  KocIut*?*  modificsition  of 
AHitTt's  method.  H08 ;  Marwedpl's 
method,  002;  mortality  after  (Gro-v-i). 
80«J;  precautions  for  after-treatment 
ill,  80<i;  prevention  of  e.*cnpe  of  (luidH 
from  Mtonuieh  after  (FincherL  HOO ; 
remarks  on  drawin^f  stomach  into 
Wfumd  in,  H03;  remarks  on  tKinj?  and 
operiinM^  nfomsich  in,  S04.  HO.l ;  rfiimrks 
on  ineiKitm  for.  H02 :  remnrkn  on  Smi- 
banejcW'Fmnck  metfaMl  fif,  80!>;  re- 
HidtH  of  \Vit7,el*^  metlif»<l.  898;  reHitltN 
of  (Ze«0!*),  8011:  Senn%  <K,  ,h)  meth- 
od, HJ10;  Ssahanejew-Fninck  meihrwl, 
8!>8;  Mioy^eH  of  operation  of.  801  :  treat- 
ment after.  805;  Von  Hacker'^*  inci- 
?ih  <     "        "•"'      ''    '     '•  -V  .d.   80r{, 

G«>!  r,    888; 

o\>i  .,.  ,.,[>*  treiit- 

niftit  1  *iii.  »*MV:   re- 

m  I 

Uf 

0 


<rcr2^uny*H  inellioil  of  eKtiibltHhint*  viciiri- 
ous  r,pbim4erie  imntrtd,   1235. 

(fihMonV  mL4hod  of  eloHinfi  hl:i<tder  about 
dniinajjft:^  tube.  1340;  of  dniinii^e  of 
urinary  bbidtler,  1321;  of  ioeiitia;;  ilcep 
urethra,  1484;  of  tn*ntin^  obstinate 
lolitifs,  1MI2. 

Gillette'*?  operatitm  for  iintmileil  fraelure 
of  femtir.  1514. 

Girard's  intiKion  for  «?aHtro«tomy,  Kl>tj, 

tloodsall-s  nictbiwi  of  treatinjf  tifilulii  in 
it  no  by  injeetion,  117^;  opera  I  ion  fia* 
ll-^tubi*  in  a  no,  1182. 

Gordon's  o|>ertttion  for  cure  i>f  femoral 
hernia.    1158;   cimmientH  and    remarks 

on,  mw. 

Gor^'et.  U03;   tapering.  1398. 

Gouhrs  method  of  boivel  tlxation  in  vol- 
vuIuH.  848;  operation  of  extirpation  of 
peniM,  1448;  operation  of  extirpation 
of  [leitifi,  remarks  on,  144!>. 

Gonley's  beiikeil  bi?^toury,  1483;  methoil 
of  external  peiinetil  urethrotomy.  1480; 
method  of  extirpafion  of  pentn,  1440; 
method  of  [iiulial  imijitatectoniy^  1332; 
melhoil  of  rcnuninjLT  P'"lypi  from  bbid- 
der.  1314;  operation  for  hvptispadius, 
I4,i0. 

Grafting,  omental.  821. 

t;rant%  enlrrotome,  701.  H27 ;  method 
of  lateral  aim»tomo»J!»  of  intestine, 
70L 

Graven'n  dinea.HC'.  oppration  on  ctTvkal 
sympathetic  for.  1522. 

Grei^  Smiltrsi  method  of  treating  over- 
di»*tended  inte>*tines  in  intestinal  ob- 
»t  met  ion.  H37. 

"  tiriiiiron  '*  dii^seetion  for  cxjH»«nre  of 
kidney,  1011;  incision  in  appcndicilif*, 
8tU  ;  inciRion  for  recurrent  aptw^ndicitiii, 
800;  operation  for  appendicitis,  re- 
marks on.  870;  operation  for  recurrent 
a|*i>enfliciti!^,  Mtdkirney\«*.  870;  ojwra- 
tion  for  recurrent  appendiciti'*,  reefitiUs 
of,  871. 

Grinda  a  inciaion  for  appendk*itis»  873. 

(irooved  diieetor,  14H3. 

Groovetl  ^tulf.  Syme's,  1481. 

tiroHs's  enterotume.  8H4. 

Gucrnjonj»rez'!4  o|>eration  of  ablation  of 
antitrngu*.  1520, 

Guide,  linear,  for  left  lumbar  colostainy, 
820, 

Guides,  nnmeular.  far  left  himbar  colos- 
tomy,  830. 

Guidf^.  uliulebfXie,  iulriKlutt ton  of,  into 
urethra.  1307;  ecjinmrnts  f»n.  l3t»H. 

Guit/'r«H'»  niethod  ai  operating  for  pros- 
tafie  hyperlropby.    1354, 

fJun'^hot   wounds   ctf  dumlenutn.  813;   of 

inlentineH,  average  numbiT  of  perfora- 

tinn-;  in,  700;  of  intentine^,  h^suUm  of 

on,  813;   of  larire  intestine, 

rating,  alKlominat  Heetion  in, 


r  suture,  757. 
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HEE*niorrhagip,  control  of,  from  solid  ali- 
iloniiiml  viscera,  708;  control  of,  from 
wounds  of  sltjiiuith.  7DH ;  con t ml  of,  in 
Irttf-ral  lilhotjuiiy,  \4li)\  dftertion  um\ 
niTLVsl  of,  in  uound«  of  abdominal  vis- 
L't'i  It,  7J17 ;  from  ulcer  of  stomtith,  opt-r- 
iition  for,  957;  from  ulcer  ot  stoniacli, 
it'UKirkrt  on  operation  for*  05H ;  fro^n 
tjlcor  of  slomacli*  resiilta  of  operation 
for,  iibiii  in  cti'liotoniv,  74i>;  prcvni- 
tinn  of,  in  loediastioal  tlioracotomv, 
1280, 

Ihi'ioonhoidft,  1185;  Allinji;ham's  op«*ra- 
Ijnn  for,  1187;  anitsthcKia  for,  1192; 
aiuiliooical  points  uf,  lisri;  an  ^tld 
method  of  trcftlniont  of,  IIHIJ;  choice 
of  operation  for,  1102;  clauiii  and  cau- 
tery operation  for,  1180;  clamp  and 
catitcry  o|X'iation  for,  remarks  oti, 
11!M1;  clamp  and  eavitpry  oi>eration 
for,  reHultn  of,  1  101  ;  Coatee's  o|M»ratir»u 
for,  UHO;  general  remark**  on  oi>era- 
tions  for,  1101;  nietUofU  of  operiilive 
trciiln»f'nl  of,  1180;  Mitchelfs  opera- 
tion  for,  1189;  operation  by  exeis*ion 
of,  1180;  operation  by  exc/ision  and 
ligature,  lbS7;  operation  by  inmiou 
of,  1186;  ojH?ration  on,  preparatory 
treatments  for,  118(i;  rcMults  of  o|>errt* 
tioiiH  for,  1103;  treittment  after  ojjcra- 
tionK  for.  1102;  treatmt^ut  of,  tiy 
injection,  1101  ;  treatment  of,  hy  Hgu- 
tiue,  1188;  treatnient  of,  by  ligature, 
ronnuks  on,  1180;  larieties  of,  1185; 
White  h  eaii '  s  ope  ration  f  o  r,  1187  ; 
Whitehead's  opera  I  ion  for,  j»reeautioii9 
for  and  conrment>^  on,  1187;  Wliito- 
hea^r^  operation   for,   resullj^  of,  1188. 

Hieniothorax,  1270;  nnpirution  f«*r,  1279; 
explorative  entraiH-e  of  chent  for,  1270; 
precautions  and  remark!*  on  explora- 
tive entrance  of  chest  for,  1280;  results 
of,   1280. 

Hnhn*M  methixl  of  gastrostomy.  800. 

Hai^teirs  diet^  for  f*utunnjtr  intentine, 
800;  hammer  in  clioletiothotomy,  004; 
niattresiH  suture  for  »?b>sinf?  intestinnl 
perforatiouj^  in  typhoid  fever,  878; 
method  of  ehohxlochottotiy,  004;  meth- 
od of  dressing  abthiminal  wounds  751 ; 
nietlitxl  of  excision  of  breatrt.  1247; 
niethtHi  of  lateral  ann!*tom*»8iH  of  intes- 
tine, 700;  nietbfiKi  of  lateral  ana^ntonio- 
»h  of  intestine,  remark*,  701  ;  method 
of  rej^ection  of  intestine,  800 ;  openi- 
tion  for  inguinal  hernia.  1134;  opera- 
tion for  ingrjinal  hernia,  comments  on 
and  pre^'autions  for,  IL'IO;  o|»eration 
fur  inguinal  hernia,  re.Hulta  of,  1140; 
re«ult«  for  exciHion  of  breast,  1258; 
rule  for  cancer  of  breast,  1253;  suture, 
1420. 

Hammer,  Halsied^  in  eboledochotcimy, 
004. 

Haiul,  examination  of  rectum  with.  llOd; 
removal  of  foreign  bodies  from,  1522, 


Harrington's  method  of  intestinal 
toino*ii**,  770;  (Wgmenteil  ring,  770; 
uicnlctl    ring,    remarks  on   and   renults  1 
of  use  of,  780. 

Harrison's  metho<l  of  jM^rineul   lithotrit.v  | 
\Hith  lit  hoi  a  pa  xy»  1398;    met  bod  of  re- 
lieving renal   tension,    1028;    operaLkin 
for  extrovei>ioii  of  bladder,    13(15, 

Harris's    method    of   circular   entcmrrha- 
phy,    800;    method    of    Begregation    of  j 
unnc,  1087. 

Hartley's  ea^^e  of  recto- sigmoid  inlus4%u»-] 
ception,  1231;  method  of  extirpatiuiL| 
of   urinary  bladder,   1371. 

Hartmann'^    incision    for   i^itomncb,   ^7;:] 
method    of    cf)lostomy,    820;    operatioq 
for  stricture  of  rectum,   121H, 

Haug*8   operation   for  protuberant  auri-l 
cles,  1525. 

Hawkint**H  statistic:?  for  intcMtinal  per*| 
foration  in  typhoid  fever.  877. 

Heart  and  pericardium,  o|»e  rations  on  J 
121»5;  anatouiiral  points  for,  1205, 

Heart,  suture  of  wonndi^  of,  KOMI;  woundi 
of,  1200;  wounds  of,  treutuient  of,  13IKI,- 

Heidcnhains  rule  for  tumor  of  breu^l«| 
1253, 

Hcincke  Jlikulicz  method  of  pyloru-| 
plasty,  042. 

lleim*ke*«  sacral  pn>ctectomj,  1220. 

llelfcncb's  method  of  reaching  urinary] 
bboider.   1:HIS, 

Hepatectomy.  for  j^oHd  tumors  of  liver,! 
971;  partial,  witb  cbulecystecloniy.j 
088;  remarks  on,  074;  I'esiilt^  of,  074  s J 
wedge-shapetl,  972;  wedge*sh»ped^  pr^>l 
cautions  for,  972, 

llepaticoatomy,  993, 

llepato^iexy,  075 ;  re^ultji  of,  976, 

Heputostoniy,  070;  results  of,  07O, 

Hepatotomy  for  bydatidjs  of  liver.  070. 

Hernia,  after  cipliotoniy,  7*50;  after  ne^J 
phrectomy,    1032;    ca'cal,    1106. 

Hernia,    femoral,    Dai^ini*a  operation   at 
radical    cure   of,    1157;    Coley^s  cipem- 
tion  for  cure  of,  1157;  GordoiiV  ojH'r- 
ation   for  cure  of,   1158;  (Jordon*^  op- 
eration    for    ctire    of,    comment.^    ati«|  i 
remarks  on,  lltM);  invagination  of  ^msi 
in     Koch«»r\H    o]>eration    for    curv    c»f,J 
1158;   Kucher'a  operation  for  cure  otJ 
1158;    resulta   of   opermtioii    for 
of,    1157, 

Hernia  followifig  npp- 

Heniia,    tnguifol,     AtiI  '^'^i 

or    imhricii  i 
Andrews'h 
U5.1;    '     ' 
of,  11 


f 
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Fowler's  operation,  remarks  on,  1151; 
general  remarks  on  operation  for, 
1151;  general  results  of  operations 
on,  1152;  Ualsted's  operation  for, 
1134;  Halsted's  operation  for,  com- 
ments on  and  precautions  for,  1139; 
Halsted's  operation  for,  results  of, 
1140;  Kocher's  modified  operation, 
1144;  Kocher's  operation  for,  1143; 
Kocher's  operation  for,  remarks  on 
and  results  of,  1145;  Macewcn's  op- 
eration for,  1145;  Macewen's  opera- 
tion for,  results  of,  1150;  treatment 
after  operation  for,  1152. 

Hernia,  local  anaesthesia  in  operations 
on,  1160;  remarks  on  and  results  of, 
1169. 

Hernia,  McArthur's  autoplastic  suture 
in  radical  cure  of,  1154;  remarks  on 
and  results  of,   1155. 

Hernia  of  abdominal  wall,  1110;  of 
bladder,  1166;  of  bladder,  results  of, 
1166;  of  diaphragm,  1276;  of  dia- 
phragm, surgical  treatment  of,  1277; 
radical  cure  of,  1127;  retroperitoneal, 
1127;  retroperitoneal,  varieties  of, 
1128. 

Hernia,  strangulated,  1111;  fsecal  vom- 
iting in,  1118;  femoral,  1123;  fem- 
oral, operation  for,  1124;  femoral, 
results  of  operations  for,  1120;  ingui- 
nal, 1120;  obturator,  1127;  umbilical, 
1126;  umbilical,  precautions  for  oper- 
ation on,  1126;  umbilical,  results  of 
operation   on,    1127;    ventral,    1127. 

Hernia,  umbilical,  Blake's  operation  for 
cure  of,  1164;  iJoeckel's  operation  for 
cure  of,  1161;  general  results  of  oper- 
ations on,  1164;  Mayo's  operation  for 
cure  of,  1162;  ^layo's  operation  for 
cure  of,  remarks  on,  1163;  methods 
of  cure  of,  1161;  Smith's  (Greig) 
operation  for  cure  of,  1161. 

Hernia,  ventral,  lateral,  1166;  cure  of, 
116.>;  Smith's  (Oreig)  operation  for, 
1165;  remarks  on  operations  on,  1165; 
results  of  operations  for  cure  of.  1  l(i5. 

Herniotomy,  1113;  division  of  stricture 
in,  1116;  examination  of  contents  of 
sac  in,  1115;  general  remarks  on.  1118; 
preparation  of  patient  and  division  of 
tissues  in,  1113;  recocmition  of  sac  in, 
TIM;  >ir|,:,  .,1  ,.j-,iiiiiMH,  1113;  treat- 
triL^nt  aftc'v,   \  \1^L 

Ufydcnivich'^  indiriiiit^im  for  vaginal 
prorjwtuiiiy.    12*i8. 

Milffin**  nipthtrtl  of  atnpDtation  of  penis, 

JI«x!Jmiv4£e'g      meiho<l      of     establishing 
I  mmtrol  after  Borelius's  op- 

^r  appendicitis 

rii  for  evacu- 


Hotchkiss's  method  of  ameliorating  vom- 
iting after  anesthesia,  812. 

Howard  8  method  of  repair  of  perforated 
gastric  ulcer,  955. 

Howse's  method  of  establishing  artificial 
anus,  1235;  operation  for  varicocele, 
1454. 

Humphrey's  method  of  amputation  of 
penis,  1446. 

Hutchinson's  method  of  reducing  intus- 
susception by  manipulation,  841. 

Hutton's  apparatus  for  empyema,  1268. 

Hydatid  growths,  of  lung,  1285;  opera- 
tion for,  by  incision,  1085;  precautions 
for  operation  on,  1285. 

Hydatids  of  liver,  970;  general  remarks 
on,  970;  methods  of  operative  treat- 
ment of,  970 ;  results  of  operations  for, 
970,  971;  treatment  of,  by  excision, 
970;  treatment  of,  by  hepatotomy, 
970;  treatment  of,  by  incision,  970. 

Hydrocele,  1428;  anatomical  points  of, 
1428;  binocular,  1428;  choice  of  opera- 
tion for,  1433;  cure  of,  by  modification 
of  Von  Bergmann's  method,  1433;  ex- 
cision of  sac  of,  partial,  1433;  excision 
of  parietal  layer  of  sac  of  Von  Berg- 
niann),  1432;  general  remarks  on, 
1433;  Keyes's  method  of  treating,  1430; 
Longuet's  method  of  treating,  1432; 
open  treatment  of,  1432;  palliative 
treatment  of,  1428;  precautions  for  in- 
jection of,  1431;  radical  treatment  of, 
14.30;  results  of  injection  of,  1431; 
results  of  operations  on,  1433;  solu- 
tions for  injection  of,  1430;  tapping 
of,  1428;  tapping  of,  precautions  for 
and  results  of,  1429;  treatment  after 
injection  of,  1431;  treatment  of,  by 
injection,  1430;  Treves  s  method  of 
treating.  1432;  Volkmann's  operation 
for,  1432. 

Hydrogen  gas  as  an  aid  to  discovering 
perforations  of  intestines,  799. 

Hvdronephrosis,  1026;  results  of  opera- 
tion for,  1029. 

llydrothorax,   12.')9;  extrapleural,  1273. 

llyperleucocytosis,  artificial,  before  in- 
fective operations  on  alimentary  canal 
(Mikulicz),  740. 

llvpertrophy  of  prostate,  varieties  of, 
'1331. 

lIyi)ospadia8,  1459;  Anger's  operation 
for,  1459;  Beck's  operaticm  for,  1464; 
Duplay's  oi)eration  for,  1460;  general 
remarks  on,  1467.  1475;  (iouley's  op- 
eration for.  1459;  I^mderer's  and 
Bidder's  o|M»ration  for,  1465;  Later's 
o[H*ration  for,  1465;  Mayo's  nieth(Mi 
of  operating  for,  1464;  NovC»-.Tosse- 
rand-Rochet  operation  for.  14ti5;  NovC- 
.Tosserand-Roenet  operation  for.  re- 
marks cm.  1467;  perineal,  1464.  1475; 
perineo-scrotal,  1475;  preparation  for 
operation  on.  1459;  results  of  opera- 
tion  for,    1469;    retention    of  catheter 
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Aft«r  oiieratinn^  for,  14fm;  Eoelict*8 
ojwnitioii,  14tj0;  Van  lIonk'H  fiprru- 
lion   for.   140'*;  varit^liej*  of,   U'lIK 


Idiopathic  dilnhitifm  nf  colon,  Tieviv-H's 
caiit%  833. 

Iliac  HTt pries,  li;j;rtlyve  of,  for  prostalit' 
Uypt^rtmphy,   IX'iO. 

Iliac  tH>lostomy.  *l<>Hur<?  of  lower  segnicnt 
o  f  bow  el  in,  82  '» :  Li  1 1  r*"'  'i«  tiiet  h  od ,  «'23  ; 
Liltn-'«  !ivi'th«ML  pruciuitioiis  for,  823; 
Littti'*^s  HH'thod,  reiiiiirka  on,  824;  Lil^ 
iT^*s  met  hud,  n^^nlts  and  sequels  of, 
820;  right,  H*ill 

lline  intiSHJon  for  append  iritis,  873. 

llcivetn'iini,  resection  of,  H54;  pieenutiunri 
for»  H5il:  rennirk>  on,  85U. 

]h*oeo  I  ostomy.  85  L 

neo~hi|ririuid  txnustoniosirt.  80 1. 

*'  Imhricnteil  tu  hqijoint  "  operation  for 
ingninftl    bernift    (Andreu>4),    1152. 

Imperfoiale  anus,  II7L 

iTnjH'rforate  rectum.  12(W>;  indJcAtion  for 
tri-atment  of,  12(12:  operation  for,  1202. 

Inoiwion,  ftWomijml,  after  wounds  of 
abdominal  visu-cra.  7^)7:  ah<lomina!, 
Kelly's, 743;  abdominal.  Kiln.Htcr.742; 
fttKhHtiinal,  l*fannenslierK,  742;  an  a 
factor  in  hernial  .seqihdsi  of  apjwmli- 
cilis,  8112;  for  abdominal  aeetion.  731>; 
for  auul   fifl.Hurc,   12Z\\. 

Incifliun  for  removal  of  appendix,  through 
gheiitli  of  rt'clns*  niUHcle  (Hiittle,  Kani- 
merer.  Jalaguier).  872:  Kftiot's,  87*2; 
Fowler'a,  874;  Stimson*H,  872;  Weir's, 
872. 

Tneision,  for  sutnre  of  patelhi  for  frac- 
ture. U!K>;  iliae  or  liiniboiliEie,  fi»r  up 
pendicitti^,  873;  Koeher's.  for  exei>?ion 
of  breii*«t,  1243;  length  of,  for  lateral 
inteHtinal  anttstoniosis.  71H ;  pear- 
shaped,  for  removal  of  breast,  1243; 
primary,  for  excision  of  breast,  1241 ; 
Viseher*»,  for  ap|H'ndiriliH,  873. 

IncisjouK.  abdomimil,  741;  eoinnienls  ow, 
743;  prccaiitionH  for  and  remarks  on, 
743;  resultH  of,  T43. 

Ineii^ion!!*,  Cheyne's,  for  removal  of  hreant, 
1245;  modilied,  for  renvnal  of  appen- 
dix vermiform  is*,  872;  modi  lied,  for  re- 
inovtil  of  appendix  vermifornUH,  re- 
mark*^ on,  873, 

Incontinence  of  fiec**s.  euro  of,  by  act  mil 
cautery,  1185;  by  phistie  repair,  II 83. 

Infection'  due  to  knots  after  intef*tinjil 
5«ulnrc.  'O.**. 

Inguinal  coloKtomy,  to  prevent  faecal  (la* 
tola  lifter  lloretiu»'>*  operation,  1230. 

Inguinal  hernia.  Andn-wsV  '*  lap-joint 
or  i m bri ai Uu\ ' '  o pi' rn lion  f <  1  r ,  11 52 ; 
Amlrewn's  operation  for,  rennirkn  on. 
UfiS;  Andrews's  operation  for,  results 
of,  1154;  Bai^ini's  opciation  for  radi- 
cal cure  of.  11211;  Buft^ini's  operation 
for    ra<ljc»l    cure    of,   prei*ftUlion«    for. 


1131;  BaHsini'fi  operation  for  radical 
cure  (jf.  reiiiurk^i  on.  1132;  Ha><sdiii"»* 
opiialioii  fnr  ratlii  al  cure  of,  results  of* 
1134;  BbMid^oial's  nptMaliou  for,  1142; 
Bloodj^iKMr>*  oi>eralion  for,  remarks  on 
and  rci^iilts  of,  1143;  Dcavcr'**  o)>erAtjon 
for,  ll5(h  Ferguson '8  operation  for, 
1154;  Fowler*:*  operation  for.  115<t; 
Fii\vler*Hi  o]>eration,  remarks  on,  1151; 
general  precautions  for  operation  on, 
1151;  general  remark!^  on  oj^eration 
for,  1151;  genenil  ri^^uHs  of  operations 
for.  1152;  Ha Uted's*  operation  for,  1134; 
HaKsted'H  tipi^ration  for,  ccunment*  on 
and  preeuutionH  for.  1130;  Uttl8tt»d*«  | 
operation  for,  result*^  of,  1140;  Ko- 
cher'H  modilied  o]>t»ratif^n  for,  1144; 
Koeher*8  oiK^ration^  remarks  on  ami 
rc^ultn  of,  1145;  Kocher's  operation 
for,  1143;  Macewcn's  operation  for.  j 
1145:  Maeewiir!*  operation  for,  re- 
Hult>^  of,  1150;  HtranguhitiHl.  1122; 
treatment    after    operation    for,    1152. 

Injeetion   metiitHt   of  treatment  of  hsem- 
o  nil  o  ids*,  1191. 

Injeetion  of  bydrcK»ele,  1430;  preeautjona 
for,   1431;   results  of,   1431;   treatment, 
after,   1431. 

Innominate   lH>neH,   approximation    of,   to  1 
relieve  extroversion  of  hladtler,   MUH. 

Intermedullary  |>**gging  of  fractureji,  l.'iin. 

Internal     urethrotom>%    1487;     complica- 
tions of,  1481>;  results  of.   HiM);   treat- i 
rneni  after,  1490. 

Interrupted   Nuture.   1420. 

Intestinal  anaHtcimo?iiH,  700;  eonunent^  I 
<oi  MannsydTH  method,  7<V4;  luternU  1 
with  Harrington!*  segmented  ring,  78t>; 
of  segments  of  nn*H]ual  Ri/e,  702;  with 
Harringttrn'?^  scgmenltHl  ring,  770;  with 
Harrington's  segmented  ring*  remarks 
on  ami  results  of,  780, 

Intestinal    approximation,    700;    Alltn^- 
hani's  niethotl,  770;   Conneir*  metho«i, { 
704;    end-to-end,    7tl0;    end  to-end,    of  I 
unefjual    segmenta,    methods    of,    780;! 
end-to-end,  with  Uiplaee  forcvpH,  771;  I 
end-to  end,  \sith  Ijiplaee  forci'p*,  eonk-l 
nients  on,  772;  end-ttwnd,  with  Mur- 
phy's   button.    708;    end-to-end,    witlt  | 
O  jlarii*s  foreep**,  775;  lateral,  7**0:  lat- 
eral, by  sewing  only.  788;  liit«^ral,  wfitlij 
Laphiee  foreep«,  773;   lat«ntl.with  La-I 
pla<H»  forceps,  comments  on,  774 ;   tat»l 
eral,     \dtli     Murphy*H     button,     700;  f 
lateral,    with    fl'IIara';^    forccp*^,    77^51 
la  tend,  with   segmentiHl  rublier  plat<*^| 
Robinson  "g    metbi.Ht,     787;     Maijn^4r«| 
methtxl,   700:    with    cniAhal>Ic   luibtun,) 
Coffey's   methcxl,   770;    with    Muiphy" 
button,    pi-ecaulion^     for,    7tlO;     withj 
O'Hara'^    foreeps,    remark t*    on,    776 ;| 
with  Kobmurti  deca)cifle«1  bone  l>obbiv 
777. 

fnti^^tinal   clamps  for  intestinal    anaito- 
tnoniK,  708. 
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Intestinal  contents  in  peritoneal  cavity, 
815. 

Intestinal  obstruction,  abdominal  section 
in»  816;  amesthesia  for,  836;  by  bands, 
849 ;  by  diverticula,  849 ;  by  neoplasms, 
848;  by  slits  and  openings,  849;  enter- 
ostomy for,  837;  enterotomy  for,  837; 
importance  of  condition  of  c»cum  in, 
837;  location  of  site  of,  836;  prognosis 
of,  835,  850;  removal  of  cause  of,  837; 
results  of  coeliotomy  for,  850;  treatment 
after  operations  for,  850;  treatment  of, 
836. 

Intestinal  perforation  due  to  morbid 
processes,  878;  operative  technique  for, 
879;  remarks  on,  879;  results  of  opera- 
tion for,  879. 

Intestinal  perforation  in  typhoid  fever, 
877 ;  operation  for,  877 ;  precautions  for 
operations  for,  878;  results  of  opera- 
tions for,  878;  statistics  of  (Keen, 
Hawkins,  Fitz),  877. 

Intestinal  resection,  results  of,  813. 

Intestinal  sewing,  precautions  for,  754. 

Intestinal  sutures,  754;  needles  for,  754; 
distance  between,  802. 

Intestinal  wounds,  anatomy  necessary 
for  the  repair  of,  799;  aseptic  rf'gime 
in  repair  of,  800;  comments  on  the 
management  of,  798;  contuswd,  80-2; 
method  of  searching  for,  798;  repair 
of,  799;  special  importance  of,  800. 

Intestine,  character  of  submucous  coat  of, 
800;  elbowing  of,  803,  816;  elimination 
of  contents  of,  by  irrigation  before  re- 
section of,  812;  impending  perforation 
of,  804;  indication  -for  resection  of, 
802 ;  irreducible  invaginations  of,  840 ; 
large,  gunshot  wounds  of,  813;  largt, 
gunshot  wounds  of,  after-treatment  of, 
814;  large,  gunshot  wounds  of,  results 
of,  814;  methods  of  temporary  con- 
striction of,  805;  over-distentitm  of,  re- 
lief of ,  by  incision,  812;  (Iver-distentiim 
of,  relief  of,  by  puncture,  812:  over- 
distended,  treatment  of,  by  aspiration, 
837;  parallel  artery  of,  800;  prolapsed 
invaginations  of,  846;  resection  of, 
comments  on,  812;  resection  of,  precau- 
tions for,  812;  rupture  of,  in  contused 
wounds  of  abdomen,  K15:  rupture  of, 
in  contused  wounds  of  alxlonien,  results 
of,  816;  small,  r(^section  of,  804:  thiek- 
ness  of  muscular  coat  of,  SOO:  treat- 
ment of  mesentery,  in  resection  of.  811. 

Intestines,  average  number  of  perfora- 
tions in  gunshot  wounds  of,  791):  dis- 
tended, treatment  of,  837;  luetluKl  of 
returning,  to  uMoniinal  cavity  (Mur- 
phy), 812:  oi>erations  on.  75:1:  opera- 
tions on.  ini[K>rtaut  consideration-*  for. 
753;  repair  of  serous  surfaces  of.  by 
omental  grafting,  821;  return  of,  to 
abdomen   after   resection.   Si 2. 

Intussusception,  838:  abdominal  section 
for,  840;    acute,  results   of  co'liotoniy 


for,  847  ;  establishment  of  artificial  anus 
for,  843;  methods  of  treatment  of, 
838;  prevention  of  relapse  of  (Senn), 
847;  prognosis  in,  838;  rccto-sig- 
moid,  1231 ;  reduction  of,  by  manipu- 
lation, 840;  remarks  on  treatment  of, 
by  distention  with  gas  or  fluids,  840; 
resection  and  enterorrhaphy  for,  843; 
sites  for,  838. 

Intussusception,  treatment  of,  by  Barker's 
method,  843;  by  Barker's  method,  pre- 
cautions for,  845;  by  distention  with 
fluid,  840;  by  distention  with  gas,  838; 
by  distention  with  gas  or  fluid,  results 
of,  840;  by  lateral  anastomosis,  842; 
by  lateral  anastomosis  and  establish- 
ment of  artificial  anus,  remarks  on, 
843;  by  manipulation,  remarks  on,  842; 
by  Maunsell's  method,  843;  by  Paul's 
modification  of  Barker's  method,  845; 
by  Senn's  method,  839;  by  Ziemssen's 
method,  839. 

Intussusception,  varieties  of,  838. 

Intussusccptum,  838. 

Intussuscipiens,  838. 

Invaginations,  irretlucible,  of  intestine, 
846;  prolapseil,  of  intestine,  846. 

Irreducible  invaginations  of  intestine, 
846. 

Irrigating  tube,  Blake's.  865. 

Ischio-rectal  abscess,  1198;  anatomical 
points  of,  1198;  operation  on,  1199;  re- 
marks on,  1200. 

Ivory  pegs  for  uniting  fracture  of  bone, 
1510. 


Jaboulay's  method  of  entero-anastoinosis 
in  gastro-cnterostoiny,  9(M>. 

Jacket,  Dowd's.  1256. 

Jacobsim's  method  of  nephropexy,  1013. 

Jacobs's  self-retaining  catheter,   146.'). 

Jaennel's  method  of  colopexy,  1213;  of 
entero[)lasty,  820. 

Jalaguier's  incision  for  removal  of  appen- 
dix. 872. 

Jejuno-jejunostomy,  924. 

Jejunostouiy.  methods  of,   924. 

JolxTt  suture,   758. 

Johnson's  method  of  prostatectomy,  1342. 

Joint  derangement,  151.'). 

Joints,  movable  lK>dies  in,  1515;  precau- 
tions for  operations  on.  151.'):  remarks 
on,  1515;  results  of  operation  on.  l.")16. 

Jonas's  njcthod  of   hei)atopexy,  97*i. 

Jonnesco's  incision  for  splenectomy,  1(M)1 : 
list  of  retroperitoneal  hernia\  1128; 
operations  on  cervical  .sympathetic 
nerve,  151S:  rc^ult^  of  operation  on 
cervical   sympathetic   nerve.    ir)21. 

Jonlan's  method  of  partial  splenectomy, 
1092. 


Kader's     method     of    gast 
1321 :  remarks  on  and  r 
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Kumttiereis  incision  for  removal  of  ap- 
pendix HT2. 

Kappt'lpr's  rtupportiiig  autiires  in  pintro- 
enlt^nHtoiiiy.  dUh 

Keeii*»  inethtil  cjf  (^lo8in>?  peifnralod  gas- 
trie  uletT*  055 ;  ojMTation  for  prolu- 
iMTiint  auridos,  1524;  statinticf*  for 
iTilt^stinal  pf^rfonUion  in  typhoid  fover, 
877. 

Kelly's  abtloniinal  ineision,  743;  intra- 
p<*ritom^al  nK*tliod  of  eyMo-uretprotre- 
HiH,  KK'itl;  iiu'thod  of  rd inning  wtric- 
turo  of  iiretiT.  In74;  f^phim'terosoopo, 
1171;    iirotf'ial   gtii(i«\    l(i52, 

Kelly's  nrid  Blood^'^CHHrs  int'thoJ  of  lire- 
tero-  II  iHt'  ra  1    n  iiastoiTiOKis,    1 1>5 1 . 

Kpfrti'y'rt  <-1uiTip«   119L 

Keyfs'ji*  gttiizt^  tampon .  13.14;  lilhotrite. 
1387;  liiotliod  of  i"ir<  uim-isiun,  I44*h 
iTifthotI  of  pi'ii  Ileal  iirethropl;iHtyt 
14SC»;  nietlioil  of  truatiiijir  UydnHL'le* 
14^tO;  inelhod  of  trt'iitinfj  vani-nifle, 
14*53;  opfii-emied  evacuating  tulw% 
i:i88;   wyrinuiN    1:192. 

Kitlney,  oontml  of  ha'iiiorrhapfe  from,  708; 
diliitod,  treatinpnt  oft  l*)2tK;  oxploration 
of  ilorriK's  niftlKai,  102:i;  gridiron,  dis- 
stN'tion  for  fV[Kwure  of,  KHl;  lui'inor- 
rloijH'  from  iiujsion  of.  101 H;  iioportiint 
aimtoioy  *»f,  1(117;  iiu'ised  nniind  *if, 
Kelly's  iiiHIkhI  of  rloHin^',  l»)4l;  inei- 
Hion  of,  ini?>;  iTniirrttiouH  of  j^toiie  in, 
1022;  nii'thods  of  anelioriii^,  in  tiephro- 
iw\\\  1008;  operative  treatment  of 
woundn  of,  1038;  pn*cuution«  for  inci- 
sion of,  lOlP;  puncture  of,  10H7 ;  re- 
rnark.H  on  imiRion  of,  1M20;  rt»riiark.s  nn 
Morris'f*  nietht)d  of  exploration  of, 
1025;  splittini^  enp^iile  of.  1U2H; 
suturing  of,  after  nt'plirolithotoniy, 
1022;  luhfroulouH  depONit.-*  in,  1022; 
vaH4'ulwr  supply  of,  lOlT;  wounds  of, 
1038;  wounds  of,  coniplic*atL()nH  of, 
1041;  woundx  of,  i-eniarki^  on  and  re- 
fiult.H  of.  1042;  wound*  of,  treatment 
aft*-r,    1042. 

Kidneys*,  anatoiiiieal  points  of,  1003;  op- 
I'Tiiliotis  on,  liMK'V 

KlelHMg^s  amputation  for  prolapsus  reeti^ 
120f»;  prt'i-autions  for,  \2iHi;  results  of, 
1210. 

K net' elbow   position.  1215* 

Knifp,  Hli/.urd's  1403. 

Kticher »  inclHiou  for  excision  of  brcaat, 
1243. 

Koehrr'^^  m#>tlio«l  of  enterostomy^  817;  of 
eX|>osing  rt^'lirm,  1220;  of  gantro-pnter- 
OHliooy.  f>Oil;  of  making  an  artifleial 
anuH,  Hi 9;  of  pylorectomy,  927;  of  py- 
loret'tomy  with  gftstro-entcrostomy, 
9M;  of  rei<eetion  of  intestine,  80tS, 

Ko€her*s  modification  of  Albert's  method 
of  gastroHtomy,  898;  modified  oper- 
ation for  inguinal  hernia,  1144;  op- 
emtion  for  femoral  hernia,  1158; 
operation    for    inguinal    hernia,    1143; 


operation  for  inguinal  hernia,  remarks 

on  and  resnlts  of,  1145;  rule  for  diri- 

si(m  of  sacrum,    1220. 
Koeoi^'H  method   of   nailing  head   of   f«^ 

nuir,  1512. 
Ki5ijig's  osteotomy  for  sepamiioti  of  m- 

noniinatc     lione«    in     extroveraioti     of 

urirmry  bhidder,    1305. 
Ki'wter's    method    of    reaching    pancreas 

1007. 
Knirske's  sacral   procteetomy,    l±i5. 
KrauscH  method  of  intra^ieritoneal  ryato* 

uretrrotiesis,    105r». 
Kryn«ki*K  method  of  implantation  of  uns- 

ter  into  bowel,  1003. 
Kti miners  method  of  rlrainage  aft^r  pros- 

hitectomy,    1335. 
KOnt^ter'H  ineiHion  for  abdominal  it^etion, 

742.  ^ 
KO«tpr*»  method  of  complete  extirpation 

of  bhuider.   1370;    method  of   resection 

of  ureter  for  iitrieture,  1070;  operation 

for  relief  of  valve  formation  of  ureter, 

1071;  osteotomy  for  Reparation  of  in- 

ntHninate  bones  in  extroversion  of  blad- 

iler,  1305. 


Lagnrde'i*  ntethotl  of  para  (Yin  injection 
fdf  sphincterie  control    fanu*t.   1236. 

Landcrer's  operation  for  hvpoKpadtas, 
1405. 

lunge's  Inethixl  of  intestinal  approxima- 
tion after  removal  of  iTctwm.  1230:  of 
tn'atm*»nt   of  prolap^UH  recti,   12<J". 

Langeubeek*!«  incision,  for  excision  of  hip* 
1513:   for  subpubic  cystotomy.   1310. 

•*  Lnp  |i>int  or  imbricnte<l  "  oj»eralion  for 
inguinal   hcrniii,   1152, 

Laphire  invagination  forceps,  773;  intes- 
tinal approxiniatiou   forceps,  770. 

Large  intestine,  gunshot  woumU  of.  813; 
after-treatment  of,  814;   re?>ult-s  of,  H14. 

Later's  operation  for  hypos*pailiaa,  HtU. 

Lateral  anastomosia  of  ileum  with  co- 
lon, 851. 

Lateral  anastomosis  of  intestine,  Abbe*« 
method,  788;  by  enterotoin*',  <lriint'«^| 
701;  by  liewing  only,  788;  Dawtmrn'a 
method,  remarkH  on,  7H0;  DawbaritV 
metliod.  with  potato  ^tate»,  "STi;  fur  iu- 
taH4»usc»cption,  842;  HaliitedV  nicthoU, 
7JM);  length  of  inci^^ion  for  iWyethl, 
791;  Lundholn/ft  method,  792;  Matin- 
sell*s  method,  701;  Scnn's  method,  7HI ; 
Senri'iK    method,    precautions     '  I 

remiirks    on,    784;    with    Hm 
Hegmcnted   ring,   7S0;    with   s^^i^.m^.d 
rubber   plates    (Robinson^   7H7. 

l^itenil  approximation  of  intestine  with 
Miirid»y*s  butt<in,  700. 

Latertil  implantation  of  tnt^^atinr.  7M; 
with  boblnns,  790;  Maun^ollV  metho<l» 
795;  with  Murpliy>  button,  796* 

Lateral  lithotomy,  HOC;  complicatioTM 
of,    1400;    eimtrol    of   hfeuiorrhai^    io. 
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1410;  general  precautionH  for,  1408; 
genera  I  re  n la  rks  on ,  1 400  ;  i  n  eli  i  1  - 
dren,  1408;  preliituuary  .stepH  to,  1404; 
re«ultH  of,  1412;  treatiiieiit  after^  1411. 
Xateral   ventral   hernia,   ll(iO, 

's  methanical   substitute  for  traction 
]oo|]!i  in  inleatinaJ  approxinrntion,  767- 

Le|ars*B  nielhfMi  of  liokliug  fragments  of 
frattiired  i>atella,  U1I8, 

Lenibert   suture.  750. 

U'oniird  wpi^fulum,  1171. 

f.e\  y's  method  of  expotslng  reetura,  1227* 

Ligament    of     Treitz,     910;     triangular^ 
1424,  1484. 
igamenta,  repair  of.  ir>lO, 

Ligature  earrler,  CievelandX  930. 

Lijifature,  frame,  of  Iwne,  1509. 

Li;:ature,  of  bone,  l.'iOS. 

I  jlirntlml's  resuit  of  eoloetoiny,  854, 

Litholapaxy,  1387;  Oiiamore'^  instru- 
iiieots  for,  LJ92;  Chismore^s  method  of, 
1391;  Chismore's  methcMl  of,  re-Hults 
of,  13M;  Chismore's  methiMl  of,  pre- 
ttiutionti  for  and  treatment  after,  131*0; 
Chi8more*9  method  of,  with  enlarged 
prostate,  1390;  eommentj^  on  and  pre- 
eautions  for,  L390;  in  children.  1301; 
tnstruriients  for,  1387 ;  preparatory 
treatment  for,  1388;  sw|nels  and  re- 
sidts  of,   1390;  treatment  after,  1390. 

Lithotome,    14L">;    author's    m*T<iifieaiion 
of  Brigg8%   1410;    Briggs's,   1414^    Du- 
puytrenX  1414;   Smiths,  1410. 
Xitli(jtome.s  141 L 

Jjithotomy,  1401 :  anatomical  pointa  for, 
1401;  bilateral,  1414;  bilateral,  prerau* 
tiouH  for,  1414;  bihiieral,  Nelaton'a 
niodifieatinn  of,  1414;  bilateral,  results 
of,  1414;  ehoie<*  of  operation  for,  1422; 
eonductfir,  1403;  forreps*,  U04 :  in  fe- 
male, 1420;  lateral,  1403,  140t);  lateral, 
eomplieation!^.  1409;  lateral,  eontrol  of 
bipmorrhage  in,  1410;  lat4?ral,  general 
preeautuma  for,  1408;  lateral,  general 
remarks  on,  1409;  lateral,  in  ehildren, 
140S;  lateraf,  results  of,  1412;  lateral, 
special  instruments  for.  1403;  lateral, 
treatment  after,  1411;  mettian,  1412; 
median,  inHlrumenta  for,  1412;  meilian, 
remarks  on  and  results  of,  1413;  medio- 
bilttteml,  Civiale'ti  meth«4.  14Li;  me- 
dio-bilateral ,  results  of,  1410;  mwlio- 
lateral,  Huebanan'**  method.  Ml;"*; 
ponition  for  rectal  exa  mi  nation,  UOO; 
preliminary  steps  to,  1404;  Rcoop,  1403; 
f«tafL  1403;  s^tafTH,  1412;  t*uprapubic, 
1310,  1410,  1410;  supra|>uhie,  anatoni- 
ieal  pointB  of.  1410;  Kitprapubie,  com- 
plications of,  1420;  suprapubic,  in  fe- 
male, 1427;  Huprapubie.  intraperitoneal 
method  of  Rydygier,  1420;  suprapubic, 
precautions  for  and  remarki^  on,  1421; 
Miprapubie.  preparation  of  patient  for, 
1418;  »uprapubie,  results;  of,  1422;  su- 
prapubic, 8enn*s  method,  1421 ;  supra- 
pubic, treatment  after.  1422;  vaginal, 
100 


1427;    White's    statistics    relating    to, 
1422. 

Lithotrite,  introduction  of,  1379. 

Lithotrites,  13S7. 

Lithotrity,  1370;  eomnients  on,  1380, 
1381,  1385;  complications  of,  1383;  eon- 
tra-indiciitions*  to,  1 370 ;  in  the  female, 
1400;  manner  of  eru^hing  intone  in, 
1382;  manner  of  seizing  stone  in,  l38tJ; 
perineal,  with  lilholapaxy,  iJollw^au's 
luetlimi,  1397;  perineal,  with  lilhola- 
paxy, llarrison'H  method,  1308;  peri- 
Ileal,  with  litholapaxy,  results  of, 
1309;  preca  u  t  i  onn  f o  r ,  1 3  83  ;  ji  r e  pa  ra  - 
tion  of  patient  for,  1370;  rapid,  1387; 
results  of,  1387;  treatment  after, 
1384;  with  litholapaxy,  perineal.  1397. 

LittleX  director,  1412;  lithotomy  Btaff, 
1412. 

Littlewood'a  result h  of  colectomy,  854. 

UtlrA's  iliae  colostomy.  823. 

Liver,  absces.^  of,  aspiration  of,  964;  ab- 
scess of,  general  coniments  on  operation 
for,  000;  abscess  of,  operation  for.  by 
direct  incision,  alMlominal  route,  OOtl; 
abscci^s  of,  operation  for,  by  direct  in- 
cision, thoracic  route,  00";  aliscejAs  of, 
results  of  operation  for,  009;  anatom- 
ical [Miinls  for  operation  on,  003;  eon- 
trol of  htetnorrhage  froru,  708;  hydatids 
of,  97tJ;  incisiouH  for  operations  on, 
004;  methmlfl  of  reaching,  for  o^iera- 
tion,  003;  operation  for  cure  of  air»cite« 
frotn  firrbosia  of,  970;  operations  for 
abwce^s  of.  004 ;  operations  on.  003 ;  re- 
moval of  f>C'duneulated  tumor.H  of,  by 
opt*rniici.n  in  one  ntage,  971;  rcujoval 
of  pedunculated  tumors  of,  by  opera- 
tion  in  I  wo  stages,  072;  removal  of 
wedge-shaped  |K)rtion  of,  072;  wounds 
of,  974;  wounds  of,  results  of  operti- 
tion  on,  t»7o. 

Local  ansosthesia  in  operations  on  hernia, 
1100;  remarks  on  and  resuUn  of,  lltlO. 

T>oin,  drainage  through,  in  appendicitis, 
873. 

Long  bones,  fractured,  methods  of  union 
of,  1508;  Parkhiil's  metbud  of  lixation 
of  fragnu'nt^  in,  1511;  unhui  of,  1307; 
remarks  on  union  of.  1510, 

Longuet'a  method  of  treating  hydrocele, 
1432. 

Loreta*s  method  of  divulsion  of  pylorus, 
040;  remarks  on  and  precautions  for, 
940;  results  of,  047. 

l^wenstein*s  nietbod  of  imtero-ana^torno- 
SIN  in  gast»''^  '**»v.  OUO. 

Lubrienntft„  1 

Lumbar    »'t>li 
ical  poin' 
linear  gu 
for,   830: 
ib 


1546 


INDEX, 


LuiiilKi-iliac  incision  for  appenclk-itis,  873. 

Lund's  metho^l  of  draimit^e  iti  iiiliamiiia- 
lion  *>f  piiiiLTcuH,  l()l*s. 

Lundhohnij  foitvps  fur  lateml  inti'stiiiul 
utiastoiiiosij*,    ll^l;    iiit'liiiKi    of    iHlt^ml    I 
anaslomosji^  of   inttwtim',  7l*ii;  niolUod    j 
of  liiterjU  anastomosis  of  intestine,  re- 
marks on,  7^*4* 

Luti;i,  akscos!^  of,  1281  ;  opt»r:ition  for, 
liSl;  Paget  3  methoil  of  local  in;;, 
1282;  rt'nmrks  on  o|M'ration  for,  12S2; 
resnits    of   n|n^ration    for,    12S:i 

]A\n*r,  tlrt'Oilinition  of»   127 L 

Loii^"^.  ju^ajignno  of»  I2H8;  opi^ratjon  for, 
i'lH'A;  prt'CrtUtioiis  fijr  o|R'ration  on, 
1284;  remarks  on  ojH*ration  for,  1284; 
result H  of.   128;'i. 

Lini^,  liydiiUd  ^rowtlis  of,  1285;  tranH- 
pU'urtil  evafoination  of,  for  iibf^w^^s, 
rZMIJ;  tnlwrruloUH  di'|>osits  in,  reHi-o- 
tion  of,  1287;  tnlKTridouH  dt'|HHits  in, 
rc^HPi'tion  of,  eonmients  on  an*l  rf- 
snlt^  of,    1287, 

Lunij,  tumor  of,  1285;  operations  for» 
1285;  pn-cuutions  fiir  opi^ratioo  un, 
1285  J  ivniarks  on,  1280;  rcsulN  of, 
1280. 

Lungs,  tul>ereuliir  mvitii-s  i>f,  oiveration 
on»  1280;  tulMMrular  envitir-H  of,  re* 
marki«  oa  and  rt-sultr*  of,  1287;  tulier- 
i"ult>slt<  of,  128tj. 

Liii^kV  rnrtlitHl  of  establit»hing  artificial 
anus,  1235. 

Lymphatic  glands  of  br^jast,  1240. 


Macewen's  operation  for  inguinal  hernia, 
1145:  resultH  of,  1150, 

Mugnt'isirt,  after  lava^je  of  stomach  after 
rcs*'ction  of  intostint'.  812, 

Mai^'Tic-^iiini  sid|dKih%  injection  of,  into 
IkiwH,  MtCosli'H  UK  thud,  875;  after  re- 
tter'tiun  of  intestine,  812. 

Markins'i*  statistics  on  rc>4tiltH  of  opera* 
live  treat nicot  of   fa-tal   listula.  88d. 

Markoe's  lithotomy  statT.  1412, 

Miirtin's  axial  iniplantation  of  ureter  into 
bowfl,  UH'iU;  iciiiaiks  on  and  rcf^uita 
i»f,  im]. 

Murliti's  met  hi  id   of  splenectomy,    IDOL 

Marwcdel's  niethiHl  of  gatitriM*toJoy,  IH>2» 

Malaus'?*  iipparatus  for  ftrlificial  respira- 
tion, 1274. 

AlattreHs  sntiire,  758;  for  rtosinjL!  intcati- 
nal  perforations  in  typhoid  fever,  878. 

Miinn^^eirs  melhwl  of  i  onntrieting  the  in- 
testine»  800;  of  *' end-to  end  **  approX' 
inuition  of  unetjunl  Hc^rtnents  of  inle>*- 
tine,  780;  of  enlentrrhaphy*  HlO,  1230; 
of  gHst.ro-enterostotov ,  7**5;  of  inte<!- 
tinal  jina^tomosi**,  conunmts  on.  704; 
of  intestinal  appr4>:viioation,  7lHh  of 
lateral  a m^t oncosis  of  interline.  71>1 ;  of 
lateral  imphmtation  of  intestine,  795; 
of  pyloreetoniy,  704;  of  treating  in- 
lus^Ui^erption,  843. 


Maury's    method   of  gadiro-enteroistomy, 

i*23 ;  operation  for  extroversion  of  uri- 
nary  lilathlt'r.    1359. 

Mauser  rillc,  fatality  of  wound^s  by,  813. 

Maxillary  tinust  1517;  anatomical  points 
of,  1517;  opening  of,  1517;  prei-aulion?!. 
for,  foiiiments  on  and  treatment  after 
opening  of,  1518. 

MayilLs  method  of  establishing  artilictal 
anuH,  1235;  method  of  implantatiun  of 
ureter  into  bowel,  ltMi3;  inethtMl  of 
jejiinostoniy.  III24;  operalion  of  urc* 
tero-1  ri}^Mno!sit.»moido«tomy,    1305, 

Mayo'rt  iV,  11.  J  methods  of  ope  rati  ii|;  for 
bypospailiiis,    1404. 

Mayors  method  of  cholecystei-tomy,  987; 
m(4hod  of  pylorcetomy,  1)37;  method 
of  pylorcetomy.  ^e^4ults  of,  942:  roeth4^H.l 
of  pylorcetomy,  treatment  after,  942; 
operation  for  eure  of  iimhilieal  hernia, 
1102;  o|ierati(m  for  enrc  of  Uiohilti-ill 
hciiiia,  remarks  on,  1103. 

McAvtliur's  autopla-^tio  suture  in  railieal 
cnri'  of  hernia,  1154;  remark;*  on  and 
rcHulls  of,  1 155. 

McHurney's  *' *f  rid  iron  **  ofjeration  for 
jippendieitis.  870:  grit^il^^ii  opt'nitiofi 
for  appemlieitis,  results  of,  S7I; 
mettiod  of  duod(»no-eholedochotomy. 
\K\H',  mi'ttmd  of  trejitinji  ^tump  of  aji- 
jH'iidix,  H03  ;   '*  jHiint,**   857. 

Mri  usir.H  method  of  intrmlncing  niagne^ 
sjuoi  Huiphatc  into  iKmeL  875;  «>f  jn- 
troducing  n»n},mesinni  nulphnte  into 
bowel  .'ifler  nsiTtion,  H12;  of  trivit* 
inj^  stump  of  app'odix,  803. 

MctiilTi*  nirlliod  of  ^npiapubie  prostatec- 
tomy, 1333. 

Metliivvnn'H  method  of  ofierAting  for  proa* 
tatic  hypertioj>hy,   1354. 

Metijuw's  iiiLdlnMl  of  eoleetomy,  H52;  of 
e<ilerlrnny.  [irecnutionf*  for.  HTi^;  of 
gastroenterostomy.  it2l;  of  gantro* 
enterostomy,  |>reeautiims  for,  1*2*i» 
924;  of  gastro^enteroHtoiny,  remarks 
on,  923. 

Metluiiv's  o[>eration  in  pmsiatie  olisinie' 
tion.  1320. 

Meeker^  divertitiilum  a^  a  eaiise  of  In- 
testinal ohstrneUon.  830. 

Mediiui  ineisidiK  indifnlinn^  for,  aflf*r 
wnimds,  of  aluluininal  vi^n-era.  797- 

Median  litliotomv,  1412;  iTmlrtinienU  for^ 
1412, 

Mediiusiinal  thoracotomy,  \2M;  loofttiosi 
of  obet ruction  of  a»i^jphagu«  or  brtm- 
chu$i  during,  12S0:  tnethotU  of,  12H8; 
|)osition  of  patient  for,  128H;  prevention 
of  IhemorrhniLre  in.  1289;  remarks  on 
anil  preeautionn  for,  1291;  reuioval  of 
oListruetion  of  btTinehu*^  i>r  ie**ophatrii* 
during,  12tHJ;  aijte  and  shape  of  iKp 
ftir,  1289;  treatment  after,  itSM;  ir««i- 
ment  of  ribs  in,  1289. 

Meilio-bihiteral  lithotoniv,  Civlale's  mrth> 
od,   1415;  results  of.  1410, 
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Mcdiu-iiit^jral  lithotomy,  iiuclianau'a 
method,   1415. 

*•  Menisci  "  in  joint,  1515. 

Mesentery,  division  of,  close  to  bowel 
in  resection  of  intestine,  811;  removal 
of  a  tri.injjfular  piece  of,  in  resection 
of  intestine,  811;  treatment  of,  in  re- 
section of  intestine,  811;  wounds  of, 
804. 

Meyer's  "  liockey-stick  incision  "  for  ap- 
pendicitis, 874;  method  of  excision  of 
breast,  1251;  method  of  excision  of 
breast,  precauti(ms  for  and  remarks  on, 
125;{;  operation  for  ununited  fracture 
of  femur,    151.3. 

Mikulicz-Heineke  method  of  pvloroplastv, 
942. 

Mikulicz's  amputation  for  prolapsus  rec- 
ti, 1208;  amputation  for  prolapsus  rec- 
ti, remarks  (m,  1209:  methml  of  treat- 
in«(  chronic  pancreatitis,  1008;  method 
of  trcatinj;  [)rolaps(>d  inva^inati(ms  of 
intestine,  840:  statistics  of  injuries  of 
pancreas.  1008. 

^lilcs's  metluxl  of  treat inf»  fistula  in  ano 
by  injection,  1170;  operation  for  fistula 
in  ano,  1182. 

Milliners*   nc<'d!cs,   804. 

Milton's  method  of  anterior  thoracotomv, 
1204. 

^lisrcllaneous  operations,  1401. 

MitihcITs  operation  for  luemorrhoids, 
1180. 

Monks's  operation  for  protuln^rant  auri- 
cles.  l.-)24. 

Monjirolit's  method  of  posterior  pastro- 
eiitt'r(i>tomv  with  Murpliv's  button, 
015. 

Morcellement  of  prostate  pland,  1347. 

Morpapni,  columns  of,  1185;  valves  of, 
1180. 

Mor;ran's  suspensory,  1450. 

Mor]»Iiin-cocain  anu'stlH'siu  in  operations 
(»n    iiernia    (Ccci),   1107. 

Morris's  nietho<l  of  exploration  of  kid- 
ney, 1023;  metluxl  of  exphuation  of 
kidney,  n^marks  on,  1025;  method  of 
m'phropexy,  1010;  method  of  nephro- 
tresis.  1028;  method  of  relievinj^  stric- 
ture of  un»ter,  107(5;  nu»th<Kl  of  resec- 
tion of  ureter  for  stricture,  1077;  meth- 
o<|  of  treating  ureter  after  nephrectomy, 
lo:i2:  UHHlilication  of  McCJuire's  o[)era- 
tion  in  prostatic  obstruction,  1327; 
transabdominal  method  of  cysto-ure- 
terotresis,   1054. 

Morris's  (I{.)  method  of  injecting  plaster 
of  Taris  into  a  fistulous  tract  to  define 
outline,  88(5. 

Morrison's  m(>thod  of  epiplopexy,  070. 

Moullin's  openition  in  jirostatic  obstruc- 
tion,  1327. 

Movable  IxMlies  in  joints,  1515;  precau- 
tions for  o|M'rati(ms  on.  1515;  remarks 
on.  1515;  results  of  o|)eration  on  (Ten- 
ney),  151  (J. 


Moynihan's  method  of  gastro-enteros- 
tomy,  918;  of  gastro-enterostomy,  re- 
marks on,  912;  of  gastroplication, 
951. 

Murphy's  button,  767,  810;  comments  on 
use  of,  770;  for  cholecystenterostomy, 
989;  for  cholecystostomy,  982;  for  end- 
to-eud  approximation  of  unequal  seg- 
ments of  intestine,  780;  precautions  for 
using,  769;  statistics  on  use  of,  917; 
use  of,  in  lateral  implantation  of 
intestine,  796;  use  of,  in  pylorectomy, 
933;  use  of,  in  pylorectomy.  Mayors 
method,  941 ;  use  of,  in  resection  of 
rectum,  1231. 

Murphy's  demonstration  of  nourishment 
of  small  intestine  by  parallel  artery, 
800;  method  of  curing  pulmonary  tu- 
berculosis by  temporary  pneumotho- 
rax, 1287;  method  of  resection  of  rec- 
tum, per  vaginam,  advantages  of,  1238; 
method  of  returning  intestines  to  ab- 
dominal cavity,  812;  sitting  posture 
for  peritoneal  infection,  748. 

Muscatello's  observations  on  fluids  and 
foreign  bodies  in  peritoneal  cavity, 
748. 

Muscular  coat  of  intestine,  thickness  of, 
800. 

Mynter's  method  of  prostatectomy,  1342; 
oi)cration  for  relief  of  valve  formation 
in  ureter,  1071. 


Nailing  head  of  femur  for  fracture 
(Schede),  1512. 

Necrosis  of  ribs  and  sternum,  1272. 

Needle,  calyx-eyed,  754,  756;  for  intes- 
tinal suture,  800;  for  Keyes's  operation 
on  varicocele,  1453. 

Necnlles,  for  intestinal  suture,  754;  mil- 
liners*, 804. 

NCdaton's  method  of  urethroplasty. 
1477;  method  of  restoration  of  lol)e  of 
car,  1526;  modification  of  bilateral 
lithotomy,  1414;  operation  for  epispa- 
dias, 1470;  oiM>ration  for  epispadias, 
remarks  on  and  treatment  after,  147 1  : 
o|>eration  for  epispadias,  results  of, 
1472. 

Neopla.sms,  abdominal,  848;  as  a  cause 
of  intestinal  obstruction,  848;  causing 
intestinal  obstruction,  treatment  of, 
849. 

Nephralgia,  1028. 

Nephrectomy,  1029;  abdominal,  1032;  ab- 
dominal. Terrier's  method,  10.33;  choice 
of  metho<l  of,  1035;  combined  lumbar 
and  abdominal  method,  10.34;  extra- 
peritoneal, with  abdominal  incision, 
two  methods,  1037;  general  remarks 
on,  1035;  general  precautions  for,  1034; 
lumbar,  1030;  lumbar,  treatment  of 
ptnlicle  in,  1031 ;  lumbar,  treatment  of 
ureter  in.  1031;  methtKis  of.  1029;  par- 
tial,   1036;    partial,    results    of,    1(K37; 
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primary,   1047;   results  of,   1030;   sub- 
capsular, 1032;  tn'atiutnit  iifU*r,  1035. 

Nq)hrofap!W*rloiti  y ,  1 037. 

Nt*phruJithutuiiiy,  lO'iO ;  cnnibinnd  metU- 
tid,  1025;  eombiiUHl  melhod,  rt'lmll■k^> 
on,  results  of^  and  Ireatinent  after* 
1025;  In  in  bar  metlnKl  of,  102U;  preuau- 
tioiis  in,  Hni2,  1023;  reiiiarka  <jn,  1022. 

Nephropexy,  I0t)5;  eboire  of  operution 
fm%  iOltl:  l>eiiver*n  mt'tiiod,  101 U;  Ede- 
Indils's  iijetbod,  101^;  Friinks'.s  inetb- 
iidt  1011;  JacnbHOtr.s  method,  1013; 
Morri.s*w  method,  1010;  precautions 
ffjr  and  rfiiiark>t  on.  lOUi;  rt^markj^  on 
Edt*l>obls*s  opETatioii,  I  OKI;  re?inltN  of, 
1017 ;  Kiedel  Koelier  tiu'tbtxl,  iOU ; 
Henn's  nutlaML  ItJOO;  treatitifnt  after. 
1017;  Tutber's  method.  1012;  Vulliet'a 
tuc'thod.   1011. 

Nep  h  r  o  rrh  a  pi  ly  ♦  1 005 . 

N  e  p  h  lost  oi  n  y ,   1 02>!l . 

Kephrotoniy.  1021j;  precautions  in,  1027; 
renairkn  t>a,  !02(i;  n'sidt.s  of,  1029; 
siibperioHti'al  reMM-tion  of  ribs  in*  1027. 

Kephrotrcisis*,  alMbooinal,  1029;  hunbar, 
102H;  MorriHs  met  bod,  102^;  remarks 
oil,  1020. 

Nerve,  cervical  sympathfitic,  excision  of, 
1510:  excision  af,  remarks  on  ami  pre- 
cantion**  for.  1520;  operation  on,  for 
tii-aves'^  disease,  l.'>22;  o|>eralion?5  on, 
1518;  rejiulLs  of  incision  of,  li"i21 :  re- 
8U 1 1  fl  of  upc  ra  t  ions  *  o n ,  1521;  resii  1  ts  u  f 
resection  of,  1522. 

Nicull's  methixl  of  preventing  perineal  in 
fection  after  prostatettoniy*  133*1. 

Nothna^d'H  tewt  to  identify  proximal 
and  4iiHtnl  ends  of  Iwwel,  75S. 

Novf'-JoH.serand- Rochet  operation  for  hy- 
p4i»padiaH,   144>5;   remarkii  on,  I4ti7. 


Obf*lrnclian    of   a^sophafjus   or   bronchus, 
niedia.Htinal  thoraeotoniy  for,  12S.S, 

Obturator  hernia,  stranjLjulated.   1127* 

fEsopha^nw,    obstruction     in,    ascertttin- 
ment    of    seat    of,    12S8;    inediaHtinal  \ 
thoracotomy  for,   1288. 

O'llara's  ap[iro\imation  forceps,  774, 

tilled  giiu/.e  drain.  74ft. 

Olecranon    process,    sutnre  of,    1506;    re* 
mark*  on,  1500, 

Omental  graft  for  closing  perforatiMl  gas- 
tric uk'er   (Senn),  U55. 

Omental    graft inj?     iSeiin),    821;    Dbjee- 
tions  to,  S22, 

Omental  oozing,  745. 

Omentum,  vvonnds  of,  804» 

(»|M'rationM.  applicable  to  various  hemifl?, 
IHi;  niis<.'eilaneons»  141*1;  on  anu& 
and  rectum,  1170;  on  heart  and  \wn 
curtlium,  1205;  on  liver,  gallbladder 
and  biliary  ducts,  ft03;  on  panoiviis, 
1094;  on  rectum,  IIJM;  on  fi|>leen, 
lOftO;  on  thorii3«,  1240;  on  urinary 
bladder,    1302;    on    viacerfi    connected 


with  peritoneum,  730;  on  scrotum  and 

penis,  142H. 
Orehidecton»3',      1434  j     precautions     for, 

1435;     remarks    on,    1435;    results    of, 

14:t5;   treaty  lent  after,   1435, 
Orehidopexy,  1430;  Bevin*s  operation  of* 

143H;   comments  on,   1438;    Da^^bam'^ 

method,    143H;    Dovvd's   method,    1438; 

remarks  on,  1439. 
Osteotomy  of  pelvic  ring  for  ^paration 

of  innominate  bones,  1305. 
(Jtis'.H    urclhion»eter,    14SS;    urethrotome*, 

14HK;  wasber  for  urinary  bladder,  13H8. 


Packing  of  wound,  748. 

Pads,  ganze,  counting  of,  in  alidomixial 
operations,  thJU. 

Paget 's  method  of  locating  abAcea«  of 
lung,  12S2;  of  paraffin  injection  for 
s|diinctenc  control,  1230. 

Palpation  of  urinary  bladder,  biman* 
nal,  1375. 

Pancreas,  abscess  of,  1099;  anatomical 
iK>ints  of,  1094;  eysta  of,  1099;  cysU 
of,  nspiration  of,  109!);  cysts  of,  evacu- 
ation and  drainage  of,  1099;  cysts  of, 
extirpation  of,  lltH);  cysts  of,  remarks 
on,  ll(K);  cysts  of,  results  of  extirpation 
of,  lltXl;  general  considerations  of  op- 
erations on,  1095;  intlammation  of, 
1098;  inllammation  of,  methrxls  of 
drainage  in,  lit98;  injuries  of,  10JI7; 
injuries  of,  reiimrkg  on.  1098;  itijurira 
of,  results  of  operations  for,  1098; 
Koster'»  metbod  of  reaching,  1097; 
operations  on.  1094;  routes  of  approach 
to,  1090;  solid  growths  of,  ll(K>;  solid 
growths  of,  remarks  on  treat itieni  of» 
ilOl ;  surgical  conditiofus  ealliiig  for  op- 
eration on,   1096. 

Pancreatic  apoplexy,  1098. 

Pancreatitis,  acute,'  1098;  chronic,  1098; 
chronic,  results  of  operation  on,  lOMS. 

Paquelin  cautery  for  hannorrlKmU,  11.S9; 
in  treatment  of  prolapsus  recti.  1205. 

Paracentesis  alxlominis,  1107;  priMiiU- 
tions  for,  1109;   remarks  on,  lllO. 

Paralbn,  injections  for  Bpln  net  eric  control 
(amis),  1230;  use  of,  to  tletennin^* 
outline  of  fistulous  tract  (R.  AIorri»K 
886. 

Parallel  artery  of  intestine,  800. 

Paralysis  of  sphincter  ani,  1230. 

Paraphimoeis,  1442;  comment*  on  reduiv 
lion  of,  1444;  n^duction  of»  1443; 
treatment  after,   1444. 

Parhani'H  obHcrvations  on  o|H*ning  Uie 
pleural  cavity,  1273. 

l*aikhiirs  method  of  fixation  of  fm^ 
ments  in  fracture  of  long  bones.  151 L 

Passavant's  metho<i  of  approxiniaUon  o( 
innominate  bones  bv  *'  brisemcnt 
forc^."  1305. 

Pntetla.  Cein^fii  method  of  treating  frac- 
ture of,  1498;  fracture  of.  anatoniicni 
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points  of,  1503;  fracture  of,  Lejars's 
method  of  holding  fragments  in  place 
in,  1498;  fracture  of,  precautions  for 
repair  of,  1504;  fracture  of,  results  of 
operations  on,  1505;  ligature  of,  for 
fracture.  Barker's  meth<xi,  1501;  liga- 
ture of,  for  fracture.  Barker's  method, 
results,  1502;  ligature  of,  for  fracture, 
Ceci's  method,  1498;  Phelps's  rule  for 
suture  of,  after  fracture,  1497;  subcu- 
taneous ligature  of,  for  fracture,  Ceci's 
method,  1502;  subcutaneous  ligature 
of,  for  fracture,  Ceci's  method,  remarks 
on,  1503. 

Patella,  suture  of,  for  fracture,  1494; 
Blake's  method,  1499;  Blake's  meth- 
od, remarks  on  and  results  of,  1600; 
incisions  for,  1495;  precautions  for, 
1497 ;  remarks  on,  1498 ;  results  of, 
1498;  Stimson's  method,  1500;  Stim- 
son's  method,  results,  1501;  treat- 
ment after,  1497. 

Patient,  preparation  of,  for  Alexander's 
combined  method  oif  prostatectomy, 
1339;  for  co?liotomy,  740;  for  herniot- 
omy, 1113;  for  left  lumbar  colostomy, 
831;  for  lithotrity,  1379;  for  proctec- 
tomy, 1220;  for  suprapubic  lithotomy, 
1418\ 

Paul's  method  of  colectomy,  851 ;  meth- 
od of  colectomy,  remarks  on,  851 ; 
method  of  operating  on  perforated  gas- 
tric ulcer,  956;  modification  of  Bar- 
ker's method  of  treating  intussuscep- 
tion, 845. 

Paul's  tube,  834,  851 ;  in  artificial  anus, 
819;  in  enterostomy,  818. 

Pedunculated  tumors  of  liver,  removal 
of.  971. 

Peet's  urethrotome,  1488. 

Pegging  of  fractures,  intermedullary, 
1510;  peripheral,  1510. 

Penetrating  wounds  of  thorax,  1278;  re- 
marks on,  1279. 

Penis,  amputation  of,  1444;  an  old  meth- 
od, 1440;  anatomical  points  for,  1444; 
Davis-Colly  method,  1446;  flap  meth- 
od, 1445;  Hilton's  method.  1446; 
Humphrey's  method,  1446;  precau- 
tions for,  1447 ;  remarks  on,  1447 ; 
results  of,  1450;  Thiersch's  method, 
1440. 

Penis,  extirpation  of,.  1447;  Gould's  meth- 
od, 1448;  Gould's  method,  remarks  on, 
1449;  Gouley's  method,  1449;  results 
of,  1450. 

Penis,  operations  on,  1428. 

Perforation,  intestinal,  due  to  morbid 
processes,  878;  operative  technique 
for,  879;  remarks  on,  879;  results  of 
operations  for,  879. 

Perforation,  intestinal,  in  typhoid  fever, 
877 ;  operation  for,  877. 

Pericardium  and  heart,  operations  on, 
1295;  anatomical  points  for,  1295. 

Pericardium,  aspiration  of,  1297;  Baizeau 


and  Delorme  method,  1298;  methods 
of,  1297;  remarks  on  and  results  of, 
1298. 

Pericardiotomy,  1298;  remarks  on,  1299. 

Perineal  cystotomy,  1313;  anatomical 
points  for,  1313. 

Perineal  drainage,  1320. 

Perineal  hypospadias,  1464,  1475. 

Perineal  lithotrity  with  litholapaxy,  1397 ; 
results  of,  1399. 

Perineal  proctectomy  (Qu^nu),  1220;  pre- 
cautions for,  1223;  remarks  on,  1222; 
results  of,  1224. 

Perineal  prostatectomy,  1343;  Albarran's 
method,  1345;  general  precautions  for, 
1346;  general  remarks  on,  1347;  lat- 
eral, Dittel's  method,  1336;  technique 
of  (Watson),  1344;  Young's  method, 
1346. 

Perineal  section,  1480;  with  guide,  1481; 
without  guide,  1483. 

Perineal  urethroplasty,  1480;  general  re- 
marks on,  1480;  Keyes's  method,  1480; 
Robson's  method,  1480;  Weir's  method, 
1480;   Wolfler's  method,   1480. 

Perineal  urethrotomy,  external  (Gouley), 
1480;  remarks  on.  1483;  with  guide, 
1481;  without  guide.   1483. 

Perineo-scrotal  hypospadias,  1476. 

Periosteum,  suture  of,  1510. 

Peripheral  pegging  of  fractures,  1510. 

Peritoneal  adhesions,  744;  management 
of,  744;  precautions  in  management 
of,  745;  prevention  of,  744. 

Peritoneal  cavity,  cleansing  of,  745; 
drainage  of,  747;  Finney's  method  of 
cleansing,  878;  local  flushing  of,  747; 
removal  upward  of  fluids  and  foreign 
bodies  within  ( Muscatello ) ,  748; 
"  walling  off "  of,  infecting  material 
in,  747;  wiping  of,  747. 

Peritoneum,  absorption  of  fluids  by 
(Wegner),  747;  operations  on  viscera 
connected  with,  739. 

Peritonitis,  dependent  on  intestinal  per- 
foration due  to  morbid  processes,  878; 
due  to  tuberculosis,  879;  due  to  tuber- 
culosis, remarks  on  and  results  of, 
880. 

Peroxide  of  hydrogen  for  cleansing  ab- 
dominal cavity,  745. 

Peters's  extraperitoneal  transplantation 
of  ureters  in  extroversion  of  bladder, 
1367;  abdominal  wall  repair  after, 
1369;  remarks  on,  1368. 

Peters's  method  of  proctopexy,  1212. 

Peterson's  flap  in  uretero-trigono-sigmoid- 
ostomy,  1366. 

Pfannenstiel's  abdominal  incision.  742. 

Phelps's  rule  for  suture  of  patella  after 
fracture,  1497;  treatment  of  fracture 
of  patella  after  suture,   1497, 

Phimosis,  1439. 

Phimosis  forceps,  1439. 

Phimosis  scissors,  1439. 

Phlebitis,  prostatic,  1410. 


1550 


INDKX. 


l*lai*tt'r  of  Pniis,  mm*  nf.  In  lirteniiiru* 
oulliii*"  of  a  listuluus  tnu't  (  K,  Mnr- 
ris),  SSr*. 

llriiial  tavily,  Ptiihaufs  obsiTvatiuii.-^  uii 
o|H'iiin^,  1273. 

riit^nitiiiiliniiix,  tc'iiijMnmy,  1287, 

toii]ii>is,  UHW. 
roiiil,   AlrJ^nrfH'ys.  857. 
I'uirii'iH  im'i^ion  ft}r  JuiiiHur  choltilut'liut" 

Pi(nr<4*8  liit'thod  iif  urt'tlirostoiny^  14rtt). 
l*ost  t'  r  i  ti  r  ^11  s  t  rrn  -i  i  i  e  m^t  o  niy ,  Von  I  lu  f  k  - 

or*s  niotlniU,  !M2. 
roslfMHH'    Uintjuoliniiv,  luiliKH   iiu'LIj^mI, 

12il2. 
I^l^*t^lre  iifttT  ojM'raUiin  for  jHTilomal  in- 

ft'c*tioii,  74)^. 
I'oliiiii  ujipumlurt  for  asjHmtiuu  of  prii- 

rnnliiitii,   121)7. 
Totnto  j>lali's,  |)a\vl>arn*fl,  IS^. 
J'ouf-son's   o[»t>iation    for   t-xtro version   of 

uritmr>'   blaoldt^r.   ]'MVA, 
Vn\\vi>'s  statist i('^   fur  tsiiturc  of  pati*lla 

for  fracture,  I41*S. 
l'ratt\**  hj>i'rijliiiri»    1171. 
l*r*:|>Hralii>n    of    prtticiit    for    iirliot<Hijy, 

740, 
l'itni'>kal   spare,  1417* 
i*iin;.'Ie^    melluMl    of   transplantation  of 

hallo*  k's    luvthrii,    1407. 
l*rortietoii] V.  121'.l:  iuinhniitiM:!  piiint'^  of, 

12111;   rolo3tt>niy   lavliiniaary   to,    1220; 

pt'ritieal    (tJih-nuK    122(1;    periiinil.    \v 

mi\Tkn  on.   1222;    periia^aK  pipciiutioiis 

for,    122:1;    pi'rim'al,    n-salts    of»    1224; 

jirt|Hjrntiuii  i>f  pjilienl  f<»r,  1220;  sjiirul^ 

lleifU'ke's,  122ti;  sai-ial,  KraHkf'H.  l22o; 

vaginal,  123S:  vaginal*  re.su Ms  uf,  I2UM; 

varit»ties*  of,   12111. 
rrwlopexy     for    p^olap^a.s    recti.     I2ltl; 

JVtfrN's*rnt'tliod,  1212;  Tuttle'tJ  melhml» 

n^sultt*  nf»  12 J 2. 
rroeto|>lasty,    1203;    rf*eto-viiginuI    (Kiz- 

zoli),    12o:i;    reolo-VrtjLiinrtl,  pr^^ttuliuii?* 

for  and   re»alts  of,  12ti:i. 
rrottorrhiipliV,    12t>7;    rr»uit«   of   lunge's 

ini-thiMl  of.' 1207, 
i'nu'totoiiiy.    I2ir»:    AHinghara'«   na'th<Ml, 

1210;  external,  121M;  exleraki!.  reinark-5 

on  and  results  of,  121 H;  internal,  1210; 

internal,    iSaeoii'w   niellifMl,   1210:   inler- 

unit  Haeon's  inetliod,  remark-*,  ])reeaU' 

lionrt   «nd   r**«nltrt,    J2I7;    internal,   re- 

nitirkn  on,    1210;    linear   or    |nMterior, 

1218. 
l'roJap»e  iifter  rtiwH'tion  of  reetunu  I23:i. 
Tn (lapsus  ani,  11H5. 
Prtjlapwus    rerti^    1204;     eoaiplele*     12tHS; 

eauteri/.ution  for,  Van  lUiren'?*  iia^tluKl, 

l^ZO^;  l*n|>ps*s  metho^l  of  treatment  of, 

120«;  elltplieul   exelsion   for.  1207;   el- 

ti|itieAt   excision    for,  resultH  of,    1208; 

KlelxTgH  jutipntHlion    f«»r,    120!>;    Kit- 

berg*  ninputuiirm  for,  precautions  for. 

1209;  Klebvrg's  anipntation  for,  results 


Alexamler's.  incllt' 
Ki-lti;  Ale\nnfhT*« 
1340;  AlexandcrR 
1342;  anatoniieal 
eoujbinrd  inelhikd 
eoiidiincd    rnetliml 


of,  1210;  I^rfinge's  ujetluKl  of  trealiuenC 
of*  12U7;  Mikulie//h  aiiipulatloii  fur, 
120.S;  Mikulie/'s  an)[»uUitiun  fur,  re^ 
inark^  on,  120'.l;  partial,  treat meut  of, 
1204;  pnaioppxy  for,  IVterh's.  1212; 
proeto|iexy  for,  VernenilV,  12 lU;  rodiliv 
tiun  of,  1207;  KoberLs's  4i|tetHtiou  for» 
12tl7:  Itoberts's  operiitiou  f^r»  result* 
of,  1208;  treatment  of,  with  l*a<)ueliti'i» 
cautery,  1 21 1.** ;  t  re; 1 1  ni  en  t  of,  I  >y  ea  ii  Uff- 
ixation.  Van  iJuren's  nietluMl,  itiuniienL- 
on,  I20"i;  Tievc^'s  iiiu|iutation  for* 
1200;  Futtle's  proetoi^exy  for,  121U; 
Tattle's  proetoj>exv  for,  re:»ult.'$  uf, 
1212;  vmietieH  of,  1204* 

rrolMp!*e<l  invaginations  of  inteMine,  846, 

rnrstate,  enlarged,  reteriliori  of  uritu* 
from,  i;iOS;  mon*eHeniei»t  of,  irUT:  liy- 
pertFophietl,  removal  uf,  i:*2rt;  ineisiotis 
for  ex(M>!sure  of,  1333;  liy|HMlropliy  of, 
vaneties  of,  13.11  :  l'yle'>  metln>Il  of 
reaeliing,  133tj;  routes*  of  aijproaeh  to, 
1332. 

Prostatectomy,  1328; 
ihI.  Hil vantages  of, 
n»etln>il,  dangers  of, 
U^ctlitHi,  results  of, 
[icjintH  fur,  1330. 
^Alexandci),  1338; 
(Alexander).  ]ae|>aration  of  patient 
for.  133!*;  condiint-d  uicIIomI  iHellleKl), 
133(i;  eond^tniKl  TorthiMl  iHctOcM),  tc- 
mark^  nn,  133S;  c(Oid>ined  luelluKl  i  Itrl- 
field  1,  treatment  nltiu*  1337;  e«aiinieiitH 
on.  1334;  PullerV  na'thcwl.  KkTi;  iiicli^ 
eatiouii  fr)r,  132S:  .lohn.'^in'^  inetlk«Hl, 
1342;  mcHlifii  Htiotirt  of  Alexanders 
method,  1342;  MynterV  inetloMi.  1341; 
Tarker  Synis's  mcthiMl,  1348;  rurk<»r 
Synu^'s  nictho^l.  re»*ult'^  of.  1340;  Par- 
ker Synis's  lucfhoii,  treatment  after, 
13411 -.  partial  perineal,  Uouley's  nietli- 
od,  1332;  perineal,  1343;  [lerineul.  Al- 
bnrr«n*h  method,  1345;  perineal,  gen- 
eral preeaution»  for,  l:i4<l;  jwrineal. 
gem-ral  remarks  on,  1347;  perineal,  bit- 
eral.  Dittel'^  niethml.  133ik  (perineal. 
VoiingV  raetUiMk  I34th  renultf  of, 
134(1;  sufaapubie,  Alexander"-*  objec- 
tions l<»,  1335;  Htiprapubie,  Met!  ill  V 
na'tbod,  1333;  Mipiapiiliic,  r«'Hult->  of. 
133.V.  time  f(U\  1348;  time  for  (Thorn- 
dike),  imUi  time  fur  (Alexamlcr), 
133t», 

PnHtatic  AbHce»,  1354;  Dittel  itml  Ztaek- 
erkandl  ojieralion  for,  1355;  rrniarkB 
on  and  results  of,   1357, 

Prostatie  liypertropby,  ca^ftrnHon  for, 
13'iO;  eastraiion  for.  1430;  cu>lnitinii 
for. re.HiiU«»  of.  1350;  Hottini*^  .u...r  .t  ^.^^ 
for,  precautions  for,  13.12;   I  j»- 

eratiori  fur,  lenuirks  on.  I3'tj  1 1  •* 

o]>rration  for,  results  of.  iXij;  i  bel- 
\«'ocNl*f4  Operation  for.  I3.'i2;  ("betwmul'* 
opernliMn  for.  ]M'tMauf  ion?*  fj»r  ami  treat- 
ment after,  1 3.13;  thetwood'H  i^p^iafioii 
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for,  results  of,  1353;  galvano-cautcry 
operation  for,  1351 ;  ligature  of  iliac 
arteries  for,  1350;  operations  on  vasa 
cloferentia  for,  1350;  treatment  of, 
witli  cautery,  results  of,  1353. 

Prostatic  obstruction,  artificial  urethra 
in,  1325;  McGuire's  operation  for, 
132(J;  Morris's  modification  of  Mc- 
Guire's operation  for,  1327;  Moullin's 
operation  for,  1327. 

Prostatic  phlebitis,  1410. 

Prostatic  sheath  of  Thompson,  1330. 

Protuberant  auricles,  Haug's  operation 
for,  1525;  Keen's  operation  for,  1524; 
Monks's  operation  for,  1524;  opera- 
tions for,  1524. 

Proust's  tractor,  1344. 

Psoas  abscess,  1401;  anatomical  points 
of,  1401;  Treves's  operation  for,  1492; 
Treves 's  operation  for,  precautions  for 
and  remarks  on,  1492 ;  Treves's  oper- 
ation for,  treatment  after  and  results 
of,   1494. 

Puncture  of  urinary  blad<ler,  1309;  ana- 
tomical |K)ints  for,  1310;  through  rec- 
tum,  1311;  unch'r  puln's.  1311. 

Purse-string  suture,  double,   1420. 

Pus.  thoracentesis  for  evacuation  of, 
12(M). 

Pyle's  method  of  reaching  prostate,  133G. 

Pyl<)re<-tomy,  924;  auirsthesia  for,  93(»; 
anatomical  jM)ints  lor,  92();  contra-in- 
dications  to,  93();  exposure  of  pylorus 
in  Kocher's  method,  927 ;  exposure  of 
pylorus  in,  remarks  on,  929;  feeding 
after.  930;  for  non-perforating  gastric 
ulcer,  957  ;  isolation  of  pylorus  in,  930 ; 
joining  intestine  to  stomach  in,  932; 
joining  intestine  to  stonmch  in,  Wol- 
ller's  method,  932;  Kocher's  method, 
927;  ligature  of  main  arteries  of  stom- 
ach in  pylorectomy,  Jessett's  method, 
937:  line's  of  section  for,  932;  Maun- 
si'll's  method.  704;  Mayo's  method,  937; 
Mayo's  method,  ri*su]ts  of.  942;  Mayo's 
method,  treatment  after,  942;  Mayo's 
method,  us(?  <if  Murphy's  button  in, 
941;  narrowing  gastric  ojwning  in, 
Hillroth's  metluxl,  937;  preparatory 
treatment  for,  924;  remarks  on,  930; 
n'liunks  on  joining  intestine  to  stom- 
ach in,  933;  reseetion  of  diseascnl  tis- 
sue ill,  932 ;  res(»ction  of  disease<l  tis- 
sue in,  remarks  on,  932 ;  results  of, 
937:  use  of  (Jreig  Smith's  absorbable 
tulN>  in,  933;  use  of  clamps  during, 
t>37  ;  Use  of  Murphy's  button  in,  933; 
with  gastroenterostomy,  933;  with 
gastroenterostomy,  Kocher's  method, 
934;  with  gsistro-enterostomy,  precau- 
tions for,  935. 

Pyloroplasty,  Kinney's  method,  943;  Fin- 
ney's method,  comments  on,  944;  Fin- 
ney's method,  preparatory  treatment 
for,  943:  Finney's  metho<l,  treatment 
after,    944;    general    results    of,    944; 


■  Greig  Smith's  method  of  suture  in, 
943;  Heineke-Mikulicz  method,  942; 
Ileineke-Mikulicz  method  of,  ren^arks 
on,  943. 

Pylorus,  divulsion  of,  Loreta's  method, 
940;  remarks  on  and  precautions  for, 
946;  results  of,  947;  mortality  in 
(Kinnicutt,  Bull,  Harton),  947. 

Pylorus,  exposure  of,  in  pylorectomy, 
927. 

Pylorus,  isolation  of,  in  pylorectomy,  930. 

Pyonephrosis,  1026. 


Quadriceps  extensor  femoris  muscle, 
Championni^re's  operation  for  rupture 
of,  1506;  rupture  of  extremity  of,  1505; 
rupture  of,  remarks  on,  1506;  rupture 
of,  results  of,  1506. 

QuC'Uu's  alKlomino-perineal  sigmoido- 
proctectomy,  1224;  remarks  on  and 
results  of,  1225. 

QuC'nu's  perineal  proctectomy,  1220;  pre- 
cautions for,  1223;  remarks  on,  1222; 
results  of,  1224. 


Radical  cure  of  hernia.  1128. 

Kamsy's  method  of  hepatopexy,  976. 

Kiinsohotr's  conclusions  regarding  ojicra- 
tion  for  renal  calculus,  1027. 

Reclus's  method  of  colostomy,  828. 

Recurrent  a[)pendicitis,  869;'McHurney'8 
"gridiron"  operation  for,  870;  re- 
marks on,  869;  remarks  on  McBur- 
ney's  "  gridiron  "  operation.  870 ;  re- 
sults of,  870;  results  of  McHurney's 
**  gridiron"  ojieration  for,  871. 

Rectal  bag,   13*25. 

Rectal  lK)ugie,  ('redf*'s,   1216. 

Rectal  examinatitm.  1195;  by  introduc- 
tion of  hand,  1198;  lithotomv  position 
for,  1196:  methods  of,  1195;  with 
finger,   1195. 

Recto-sigmoid  intussusception,   1231. 

Recto-vaginal  proctoplasty  (Rizzoli), 
1203;  precautions  for  and  results  of, 
1203. 

Rectum,  anatomical  points  for  oi)erations 
on,  1 194:  Roreliiis's  method  of  exposure 
of,  1228;  Horelius's  method  of  exposure 
of,  remarks  on,  1229;  division  of  siuTum 
for  exposure  of,  Kocher's  rule  for, 
1229;  ex|>osure  of,  K(H*her's  method. 
1226;  imiJcrforate,  1200;  imperforate, 
indication  for  treatment  of,  1202;  im- 
perforate, o|M»rati<m  for,  1202;  intro- 
duction of  bougies  into,  1214;  intro- 
duction of  iHMigies  into,  remarks  on, 
1215;  Levy's  method  of  ex[M)sure  of, 
1227;   operations  on,   1194. 

Rwtum,  prolapse  of,  1204 ;  complete, 
1206;  Cripps's  method  of  treatment 
of,  1206;  Lange's  method  of  treatment 
of,  1207;  partial.  1204:  partial,  treat- 
ment   of,    1204;     reduction    of.     1207; 
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Rolif^rtij^h  aperation  for,  1207;  treat- 
ment of,  with  PiiqueHn's  cautery, 
1205;  treatment  of,  by  ciiiiteriziitioii, 
coumK'iits  on,  12t)n ;  treatment  of.  by 
cauterizfltion^  Van  Buren'«  metbcid, 
1205. 

Rectuin,  punetiirp  of  bladder  tb rough, 
I'ill;  Kehn-Rydyi;:ier'w  method  of  ex- 
posure of,   1228. 

Rifetum,  resection  of.  elioice  of  opera- 
tion for,  \'2t^2 ;  Finet's  synojMis  of 
c«»eH  of,  12.34;  ^yeneral  remarks  on, 
1232;  per  VAjL^inum,  advantnges  of 
( M  urpby ) ,  1 23  H  ;  resul  in  of  ope  ra - 
tions  for,  1233;  Tuttle's  Ryiiopsiii  of 
cases  of.  1234;  use  of  Murphy's  hut- 
ton  in,  I2:n. 

Rectum,  strieture  of,  1217;  Baeon's 
op**riilion  for,  1217;  reniarkn  on  and 
results  of,  1218;  Hjirtmium's  opera* 
lion  for,  1218. 

Hectum,  transplantation  of  urelerw 
into,  for  extroverf^iou  of  hhidder,  Te- 
tpr¥i*s  method.  I3U7;  ahdnmimil  wall 
repair  after*  I'lf^O;   remark.*^  on,  lUtifi. 

Rectum,  tumor  of,  choice  of  operation 
for,  1232;  general  remarks  on  opera- 
tions for,  1232;  results  of  operation 
for,   1233. 

Rectum,  Tuttle'B  method  of  exposing, 
1227;    valves  of,   1180. 

Rectum  and  anus,  anatomical  points  of, 
1170:   operations  on,   1170, 

RehnV  i*tati^ticH  of  ojwraliona  on  cervical 
sympathetic  for  Graves's  disease,  1522, 

RebnKydygicr'a  method  of  exposure  of 
rectum,*  1228. 

Relapsing  appendicitis,  800. 

Renal  calculuM,  RansohnflT's  conclusions 
regHrding  operation  for,  1027. 

Renal  decapj^utation,  Kdebohls's  method, 
10;17;    results  of,  1037. 

Renal  tension  in  albuminuria,  1028. 

Re^icction  of  border  of  thorax,  1002. 

Resection  of  ileO'Cjpcum,  854;  precautions 
for,  850;  remark.^  on,  850, 

Resection  of  intestine,  comments  on,  812; 
indication  for,  802;  HalHterrs  method 
of,  800;  Kochcr^a  methmi  of,  HOfJ; 
methods  of,  810;  precautions  for,  812; 
results  of,  813;  treatment  of  mesen- 
tery  in,  81 L 

Reset'tion  of  small   intestine,  804. 

Resteetion  of  ureter  for  stricture,  1070. 

Resection  -  choUnim'horrhaphv,  !>>yen*9 
method.  1001, 

Retention  of  urine,  1306;  from  enlarged 
pn>staU\  1308;   from  alricture,  1307, 

Retro  ■  d  uoden  a  1  eholedoc  h  o  to  my  ( Be  rg ) , 
m>8. 

Retrograde  eatheterism,  1485. 

Hetropcriloneal  fluids,  himbar  incision  for 
removal  of,  1046;  puncture  for  removal 
of,  1045. 

Retroperitoneal  hernia,  1127;  v«neti«a 
of,  1128, 


Retziusi  space  of,  133i>,  1417, 

Kih,  excision  of  portion  of,  for  Cinpyema^ 
1262. 

Rihs  and  sternum,  tumors  of»  1272; 
caries  and  necrosis  of,  1272. 

Ribs,  excision  of  terminal  part  of  lower, 
U>29;  treatment  of^  in  mediastinal 
thoracotomy,  1289. 

Ricord's  operation  for  varicocele,  14.>4. 

Riedel-Kocher  method  of  nepbropeacTt 
1014, 

Ries*a   sigmoido-rectostoTOy,   1237. 

Rigaud's  method  of  urethroplasty,  1477. 

Rings,  Harrington's  segmented,  for  inte^ 
final  anastomosis,  770, 

Kizzoli^s  n?cto-vaginal  proi/toplasty,  12C»3; 
precautions  for  and  results  of/ 1203. 

Rol>erta'8  operation  for  prolapsus  recti. 
1207;  results  of,  1207. 

Robin scm'rt  segmented  rubber  plates  for 
lateral  intestinal  anastom<»si^,  787. 

Robson's  and  Winslcnv's  method  of  irre- 
tero-xneteral  anastomosis,  11*49. 

Rohson's  decalcilietl  hone  btibbin,  777;  in- 
cision for  cliolelitbotrity,  901;  methcMl 
of  bringing  hepatic  duct  near  the  sur- 
face, 093;  methixl  of  curing  fwcal  fis- 
tula, 884;  method  of  drainage  in  lo- 
flammation  of  pancreas,  1098;  method 
of  intestinal  approximation,  777;  meth- 
od of  perineal  urethropIai*ty,  14HU: 
modification  of  Wood^s  operation  for 
extroversion  of  urinary  bladder, 
1302;   operation  of  anoplasty,  1184. 

Rochet *s  operation  for  hypospadias,  1466. 

Rockwitzs  method  of  prevention  of  en- 
trance of  intestinal  contentii  into  stom- 
ach in  gastroenterostomy,  908. 

Rodman's  method  of  operating  on  nan- 
perforating  gastric  ulcer,  957, 

Ro8enberger*8  operation  for  epispadias. 
1465. 

Roser'a  method  of  circumcision,  1440. 

Rotter's  sigmoid o-rect ostomy,  1237, 

Routier's  method  of  rendering  stools 
odorless  and  innocuous,  1220, 

Roux's"  back-stitch  **  suture,  1284;  meth- 
od of  establishing  artificial  anus,  I2ti5 ; 
method  of  exposing  s<*minrtl  vehicles*, 
1357 ;  method  of  posterior  gastro-enter- 
ostomy,  914;  method  uf  sigmoid  nicso- 
colon  fixation  in  volvuhi*,  848, 

Rovsing's  operation  for  dilated  stomach* 
052. 

Rub1>er  bands  for  constricting  intent ine, 
805. 

Rubber  plates,  segmented,  RobinsonX 
for  lateral  intestinal  anastomusis.  787. 

Rubber  sheet,  Turck's,  74 L 

Rupture  of  bladder,  urinary,  results  of^ 
1313;   varieties  of,   1312. 

Rupture  of  intestine  in  contused  woumls 
of  alnlomen,   815;   results  of.  816. 

Rupture  of  urethra,  1484;  results  of  oper- 
ation in,  1486;  treatment  after  upcn^ 
tion  fori  1489* 
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Rydygier*8  method  of  splenopexy,  1093; 
method  of  suprapubic  lithotomy,  1420; 
operation  of  ureteroplasty,  1079;  osteo- 
plastic flap  in  proctotomy,  1357. 


Sacral  colorectostomy,  1238. 

Sacral  proctectomy,  Heineke*8  operation, 
1226;  Kraske's  operation,  1225. 

Sacrum,  Kocher's  rule  for  division  of, 
1229. 

Saline  solution  for  cleansing  abdominal 
cavity,  745 ;  method  of  introduction  of, 
into  peritoneal  cavity,  747;  tempera- 
ture of,  for  flushing  peritoneal  cavity, 
747. 

Santorini,  ducts  of,  1094. 

Sauerbuch's  air  chamber,  1276. 

Schede's  method  of  avoiding  fsecal  fistula 
after  Boreliua's  operation,  1230;  opera- 
tion of  nailing  head  of  femur,  1512; 
operation  of  thoracoplasty,  1269. 

Schiassi's  method  of  epiplopexy,  977. 

Schlatter's  method  of  complete  gastrec- 
tomy, 960. 

Schopfs  methotl  of  uretero-ureteral  anas- 
tomosis,  1047. 

Scissors,  phimosis,  1439. 

Scrotal  ciamp,  1451. 

Scrotum,  elephantiasis  of,  1456;  excision 
of,  for  varicocele,  1451 ;  excision  of,  for 
varicocele,  precautions  for,  1451;  oper- 
ations on,  1428. 

"  Searcher,"  bladder,  1393. 

Segregation  of  urine,  1087. 

Semilunar   cartilages,  defective,    1615. 

Seminal  vesicles,  method  of  reaching, 
13.>7. 

Senn*a  decalcified  bone  plates,  781. 

Senn's  method  of  discovering  perfora- 
tions after  gunshot  wounds  of  intes- 
tines, 709;  method  of  lateral  intes- 
tinal anaMtomosis,  781;  method  of  lat- 
eral intestinal  anastomosis,  precau- 
tions for  and  remarks  on,  784;  meth- 
od of  nephropexy,  1009;  method  of 
omental  grafting,  821;  method  of 
preventing  relapse  of  intussuscep- 
tion, 847;  method  of  shortening  the 
mesentery  in  volvulus,  848;  method  of 
suprapubic  lithotomy,  1421 ;  method  of 
treating  intussusception,  839;  modifi- 
cation of  Jobert's  suture,  759;  rubber 
hands  for  constricting  the  intestine, 
805:  rule  for  recurrence  of  carcinoma 
of  breast,  1240. 

Senn*s  (E.  J.)  incision  for  excision  of 
breast,  1243;  method  of  gastrostomy, 
809. 

Shet^t,  rubber,  Turck's,  741. 

Sigmoid,  results  of  colectomy  of  (But- 
lin),  854. 

Sigmoidectomy.  8.50. 

Sigmoidopexy,  Tuttle's  methcxl  of,  1214; 
remarks  on  and  results  of,  1214. 

Sigmoido-proctectomy,  abdominoperineal 


(Qu<*nu),  1224;  remarks  on  and  results 
of,  1224. 

Sigmoido-rectostomy,  1237;  results  of, 
1238. 

Sigmoidostomy,   823. 

Silk  suture  for  fracture  of  patella,  1500. 

Silver-foil  dressing  after  coeliotomy 
(Halsted),  751. 

Silver  nitrate  injection,  treatment  of  fis- 
tula in  ano  by,  1179. 

Sims's  speculum,  1196. 

Sinus,  frontal,  opening  of,  1516;  com- 
ments on,  1517. 

Sinus,  maxillary,  1517;  anatomical  points 
of,  1517;  opening  of,  1517;  precau- 
tions for,  comments  on,  and  treatment 
after  opening  of,  1518. 

Sitting  posture  after  operation  for  peri- 
toneal infection  (Murphy),  748. 

Small  intestine,  resection  of,  804. 

Smith's  lithotome,  1410. 

Smith's  (Oreig)  absorbable  tube,  use  of, 
in  pylorectomy,  943;  method  of  sutur- 
ing in  pyloroplasty,  943;  method  of 
treatment  of  faecal  fistula,  882;  modi- 
fication of  Wood's  operation  for  ex- 
troversion of  bladder,  1362;  operation 
for  cure  of  umbilical  hernia,  1161; 
precaution  for  splenectomy,  1091; 
primary'  incision  for  cholecvstostoroy, 
981. 

Smith's  (S.)  operation  for  fistula  in  ano, 
1182. 

Solutions  for  cleansing  abdominal  cavity^ 
745. 

Sonnenberg's  method  of  gastro-enteros- 
tomy,  911;  of  implantation  of  ureter 
into  urethra,   1065. 

Sound,  introduction  of,  into  bladder, 
1303;  comments  on,   1304. 

Sound,  Van  Buren's,  1392. 

Sounding  for  stone  in  bladder  (urinary), 
1373;  comments  on,  1374;  fallacies  of, 
1375. 

Sounds  and  catheters,  care  of,  1302. 

Sounds,  use  of,  after  operations  for  hypo- 
spadias, 1469. 

Stone  in  bladder  (urinary),  sounding 
for,  fallacies  of,  1375. 

Space  of  Retzius,  1339,  1417. 

Speculum,  Ix^onard's,  1171;  Pratt's,  1171; 
use  of,  in  rectal  examination.  1195. 

Spermatic  artery,  position  of,  1450. 

Spermatic  cord,  arteries  of,  14:M. 

Sphincter  ani,  12.30;  division  of,  to  pre- 
vent fsecal  fistula  after  Borelius's  oper- 
ation, 12.30;  stretching  of,  for  anal  fis- 
sure, 1239;  method  of  paralvzing, 
1177. 

Sphincteric  control  (anus)  after  Borelius's 
operation,  Hochenegg's  method  of  es- 
tablishing, 1230;  paraffin  injections 
for,  1236;  vicarious,  1234;  vi<-urious, 
Gersuny's  metho<l,  12.35;  vicarious, 
Willems's  method  of  establishing,  1234, 

Sphincteroscope,  Kelly's,  1171, 
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SpU'in.  analniuieal  points  nf,  1000;  nspirti- 
tion  of*  lUOli;  t'cmlrol  of  lunnorihajiL' 
froiiK  71*8;  opc?rations  on,  1090;  i^wtn- 
tion  of,  puiiiiiU  1092;  it^eelion  of,  pur- 
tiftl,  JonlanV  ujolhod,  101*2;  snliiriDg 
of,  WiiliAios^^i  inettioiK  H»92. 

SplciKH'toiiiy,  lOlMi;  incision  for,  J*inne>*- 
roV.  1(>91;  prtrlial,  1002;  pnnjiution:? 
for,  1091;  reninrk*.  on.  1091;  leNtiHs  of, 
1 OM :  t  re  a  1 1 1 1  r  n  t  o  f  peJ  i  el  e  m,  M  a  1 1 1 1 1 1^ 
111  el  hod*  1091;  tieatiiu'nt  of  pCHlicIc  hi, 
Tliornton's   iiiHlirw!,    li»*.>U 

Spli^nopfxy.  109:i;  Bjirdfnliam'r's  tiietli- 
oil,  101k5;  r^Mults  of,  1093;  KydviTH-r's 
nielhoil,  109:?;  5iyko\v*ti  UR'thod,  l<m3. 

Splenotriiapln,  1U92;  ri-sults  of,  1092. 
ISpk-nolojiiy.  iooil,  WM. 

S[>on;;rs,  ccuniting  of,  in  abdominal  opL*r- 
iitions,  920, 

Spur,  iiitesliiiHl.  liodine*^  iiiotlu>d  of  form- 
ing tiiid  ii'iinwing,  in  fiwal  Jistuhi,  KS5; 
jU'Xioii  itf  iKJWt'l  us  11  I'jiiise  of  <Si*iiiiK 
8H4i  mMruiiR'titid  nii'lhods  of  removal 
of,  884. 

Shtiljtiiiejew-Fmmk  mcHhcHl  of  ^^iistro^- 
Ivimy.  89H;  itiiu\rk«  on,  S91*, 

Stall  wounds  of  nlidoTovn,  814;  coiiimenU 
on,  Sir>;  rcsiiJU,  Si 5, 

SlaO,  Synu-'.H  icrmi^efl,  NHl. 

Slamm's  modi  Ilea  tion  nf  St*nn'b  lateral 
inlehlimil  anastomosis,  7 82. 

Stt'rnom  and  ribs,  earies  ariU  iieiiosiiii  of^ 
1272, 

Sk'nuim,  tiimorffi  of,  1272. 

StimsoirH  iiiC'i!*ion  for  removal  of  ai>pen- 
dix,  S72;  methfxl  of  suUire  of  patella, 
iriOO;  method  of  Biiture  of  patella^  ve- 
»ull^,   1501. 

Stoinaeli,  anatoinieal  points  of,  887;  eon- 
trol  of  luemorrliage  from  wound  of, 
798;  dilatation  of  cardiae  orifiee  of, 
947;  dilated,  Beyea's  t>peratioii  for, 
ir>2;  dilated.  Bier's  operation  for,  !)r>2 ; 
dilated.  Davis's  operation  for»  902 ;  dj- 
hited,  Diiret-g  oj>eiation  for,  9.'>2;  di- 
lated, remarks  on  (i|X'niliims  on,  9.53; 
dilated,  Kov sing's  operation  for,  D52; 
diluted,  results  of  o|x^ration!*  on,  S>53; 
drawing?  of,  into  wound  in  gantrijwtomy, 
8tKi;  fixing  and  opening?,  in  gastros- 
tomy, 893;  foreii^n  IwMly  in,  S90; 
oiwraiiona  on,  880;  preventicm  of 
escape  of  fluids  from,  after  pistro»- 
tomy,  Fiseher,  899;  relations  of,  888; 
remarks  on  fixing  and  ojK'ning,  in 
g«8trostomy,  894,  89 'i ;  uker  of,  o|>er- 
ation  for  hii'morrhajre  frotii,  957 ;  ul- 
cer of,  remarks  on  operation  for  htein- 
orrha;^'e  from,  9,17 :  nieer  of,  results 
of  ©[leration  for  lunuorrhage  from,  959; 
wounds  of,  901, 

Slomaelis.  defonninl,  operations  oUj  948; 
remarks  on,  949, 

fSione  rrusher,  urethral,  H25. 

Stone  in  bladder  hninary),  1372;  ehoiee 
of  opera  tion  for,  1424;  combined  crush- 


ing^ and  evaenation  of,  1391  ;  detection 
of,  1372;  removal  of.  Avith  inter Iocke«l 
finjjers,  1422;  *w»unding  for,  1373; 
soundinj^  for,  comments  on,   1374, 

Stools.  methtKl  of  renderino^,  odorless?  iin4 
innoeuoiiH   (Rmitierr.   1220, 

Strangulated  femorid  hernia,  H23;  oi*er- 
fttion  for.  112-1;  results  of  ojwratjon  for, 
1120;  taxin  in.  1123. 

Strangnlated  hernia,  1111;  fa'cal  vomit- 
ing in.  11  IK;  results  of  taxis  for,  1113; 
taxis  for,  1111. 

Strangulated  inguinal  hernia,  1120;  re- 
sulis.  1122. 

Sttanguhited  obturator  hertiin,  1127. 

Stranj^ulated  umhilieal  lieniia,.  1120 ;  pr^- 
eautitms  for,  1120;  results  yf  o[»eiuti4»ii 
for.   1127. 

Stnitiguhited  ventral  beniia,  1127. 

Stricture,  after  resection  of  reelum,  1f£S5, 

Stricture  of  rectum,  1217;  lUieon'"^  opi-ni- 
tt*  m  f o  r ^  1217;  Ba  eo  n  's  o |  m*  r a  l  ion  f < » r » 
rcmztrks  on  and  restiHs  of.  1218;  Hail* 
niann's  ojR'nition  for,  1218. 

Strielnre  of  iiretj'r,  1074. 

8tricture  of  urethra.  1487;  external  peri- 
neal urethrotomy  for,  1481  ;  FL'tentioii 
of  urine  from,  1.3(»7. 

Subacute  appendicitis,  860;  renmrkft  on 
and  results  of.  807:  witli  al>see«s  in 
pelvis,  StJO:  with  perfiiration,  800;  with 
mih|direnic  abs<'cs.s.  806. 

Subacute  appeutlicitis  and  phlebitiJ*  ^IHk 

Sidjcajisiilar  nephrectomy.  1032. 

Subphrenic  abscess.  1101;  aNominal  in- 
eision  for,  1103;  anatomical  pntutit  of. 
11 01;  at  eonvex  surface  of  liver,  opera* 
tion  for.  1100;  c-oniinenls  on,  1107;  tv^ 
Bults  o(  operation  on,  1107;  tn^Unnit 
of,  1103;  thoracic  incision  for,  1105; 
varii'lies  t»f,  1101. 

Subpleural  oj>eration  for  ab^ceHS  of  liver, 
007. 

Subpubic  eystolumy,  Langenl>eek*i*  in- 
cision for!  1310. 

Supra fuihie  ai^piration  of  hladtler,  l.^lfl. 

Suprapubic  cyMotomy,   1310,   1314, 

Suprapubie  dininagc  of  urinary  bladder, 
132K 

Suprapubic  lithotomy.  1310,  1,410,  Mlt); 
anatomical  point**  for,  1410;  eoinpli<ii' 
tions  of,  1420;  in  fenuile,  1427;  preeau* 
tions  for  and  rrnmrk^  on.  1421:  piiepA- 
ration  of  patient  for,  I4!U;  ri^unn  of, 
1422:  Rydyiri^-r's  inl  niperitoneiil  meth- 
od, I42rj:  Sennas  mcthotl,  1421.  trpul- 
meut  after,  1422, 

Suprapubic  j*rostnteetoniy  (MHilllK  13.53; 
Alexander*:*  objectiona  to,  1S3&;  reauilta 
of,  1335. 

Supnipubie  puncture  of  urinarr  hladdeTf 
1310. 

Surgical  treatment  of  wottntls  and  ! 
t>f  diaphragm,   1277. 

SusjK'niwiry,  Morgan's,  1450, 

Suture,  continuous,  for  inte«tin(>  (Ilu|n 
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tren),  755;  Gushing,  for  intestine,  755; 
C'zemy-Lerabert,  757;  for  intestinal 
anastomosis,  color  of,  793;  Ford's,  for 
intestine,  756;  Gussenbauer,  757;  Hal- 
sted's  mattress,  for  closing  intestinal 
perforations  in  typhoid  fever,  878 ;  Hal- 
sted's  mattress,  or  quilt,  758;  intestinal, 
Connell's,  764;  intestinal,  remarks  on, 
760;  Jobert,  758;  Lembert  intestinal, 
756. 

Suture,  of  bone,  1508;  of  olecranon  proc- 
ess, 1500;  of  patella,  Blake's  method, 
1400;  of  patella,  Stimson*s  method, 
1500;  of  periosteum,  1510;  of  wounds 
of  heart,  1300. 

Suture,  Senn*s  modification  of  Jobert, 
759;  Wolfler,  757. 

Suture  material  for  intestine,  754,  800. 

Suture,  materials  for  abdominal  wall, 
751. 

Sutures,  for  suprapubic  lithotomy,  1420; 
intestinal,  754;  intestinal,  distance  be- 
tween, 802;  relative  merits  of  inter- 
rupted and  continuous,  805. 

Suturinj^,  **  en  masse "  after  copliotomy, 
750;  "in  tiers"  after  cceliotomy,  750. 

S vine's  grooved  staff,  1481. 

Sympathetic  nerve,  cervical,  excision  of, 
1519:  excision  of,  remarks  on  and  pre- 
cautions for,  1520;  operations  on,  1518; 
operation  on,  for  Graves's  disease, 
1522;  results  of  incision  of,  1521;  re- 
sults of  operations  on,  1521 ;  results  of 
resection  of,  1522. 

Svniphvsiotomy,  1310. 

Syms's'  staff,    1348. 

Synis's  (Parker)  tractor  for  prostatec- 
tomy, 1348;  method  of  prostatectomy, 
1348;  method  of  prostatectomy,  treat- 
ment after,  13"49. 

Synovial  folds,  abnormal,  1515. 

Synovial   iM)uch  of   knee  joint,   1496. 

Syringe,  Reyes's,  1392. 

Szymanowski's  method  of  closure  for 
urethral  defects,  1403. 

Table  for  alnlominal  section,  741. 

"Tabs,"   1515. 

Tail's  method  of  cholelithotrity,  992. 

Tampon,  .Cabot's,  1334;  Reyes's  gauze, 
1334. 

Tapping  of  hvdrocele,  1428;  of  urethra 
(Cock),  149(). 

Taullicr's  method  of  uretero-ureteral  anas 
tornosis,   1047. 

Taxis  for  strangulated  hernia,  1111;  fem- 
oral, 1123;  results  of,  1113. 

Tenaculum,  1483. 

T(>nney's  statistics  of  operations  for  mov- 
able bodies  in  joints,  1516. 

Terrier's  method  of  abdominal  «* 
tomy,  1033. 

Testis,  tunica  vaffina,  1428. 

Thiersch's  fluid  K>r  cleanili 
cavity,  745;  method  of  • 
penis,  1446;  oppp" 


1472;  operation  for  epispadias,  remarks 
on,  1474;  operation  for  extrovei'sion  of 
bladder  (urinary),  1363;  operation  for 
extroversion  of  bladder  (urinary),  modi- 
fications of,  1363. 

Thomas's  operation  for  non-malignant  tu- 
mor of  breast,  1259. 

Thompson's  lithotrite,  1387 ;  prostatic 
sheath,  1330.  .  ' 

Thoracentesis,  1259;  anatomical  points 
for,  1259;  for  evacuation  of  pus,  1260; 
precautious  for  and  remarks  on,  1260. 

Thoracic  route  to  liver,  963. 

Thoracoplasty,  1269;  comments  on,  1270; 
Delorme's  method,  1270;  Estliinder's 
operation,  1269;  methods  of,  1270;  re- 
sults of,  1271;  Schede's  operation,  1209; 
treatment  after,  1271. 

Thoracotomy,  1260. 

Thoracotomy,  anterior,  Milton's  method, 
1294;  precautions  for  and  remarks  on, 
1295;  results  of,  1295. 

Thoracotomy  by  simple  incision,  1264; 
for  caries  and  necrosis  of  ribs  and 
sternum,  1272;  for  caries  and  necro- 
sis of  ribs  and  sternum,  n^marks  on 
and  results  of,  1272;  for  diseased 
bone,  1264;  for  empyema,  results  of, 
1265. 

Thoracotomy,  mediastinal,  location  of 
obstruction  of  cpsophagus  or  bronchus 
during,  1289;  position  of  patient  for, 
1288;  prevention  of  haemorrhage  in, 
1289 ;  remarks  on  and  precautions  for, 
1291;  removal  of  obstruction  of 
bronchus  or  cesophagus  during,  1290; 
size  and  shape  of  flap  in,  1289;  treat- 
ment after,  1290;  treatment  of  ribs 
in,  1289. 

Thoracotomy,  posterior,  1288;  Curtis's 
method,   1292. 

Thoracotomy,  precautions  for,  1262;  re- 
marks on  and  treatment  after,  1263. 

Thorax,  aspiration  of,  for  hsemothorax, 
1279;  explorative  entrance  of,  for 
ha'mothorax,  1279;  explorative  en- 
trance of,  for  ho'mothorax,  precautions 
for  and  remarks  on,  1280;  explorative 
entrance  of,  for  htemothorax,  results  of, 
1280;  operations  on,  1240;  penetrating 
wounds  of,  1278;  penetrating  wounds 
of,  remarks  on,  1279;  resection  of  bor- 
der of,  1002. 

Thornton's  method  of  splenectomy,  1091 ; 
of  treating  ureter  after  nephrectomy, 
1032. 

"  Tier  suturing  "  after  copliotomy,  750. 

"  Toilet  "  of  alxlominal  cavity,  754. 

Tracheotomy  tube  in  thoracotomy,  1264. 

Traction  loops  in  cteliotomy,  741;  use  of, 
V  resection  of  intestine,  806. 

^r      nrostatectomy,      Parker 
itieal,  Proust's,  1344. 
lion  of  lung  for  ab- 
km  for  abscess    of 
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TmriMppritnnpal  route  to  liver,  063. 

TriiriHversf  edlon.  colostomy  of,  82*J;  com- 
iiicnU  vn  opemtions  nij,  Hrii;  opera- 
tions on,  H54 ;  rt^sults  of  apenitions  on 
{Bijtlin),  SM. 

TreitJft's  duH<!ciio- jejunal  fossa^  1127; 
liganioiit,  916. 

Tren<leleiiburg*s  incision  for  suprapubic 
eysti>ttjnu%  1316;  operation  for  extro- 
vcrmon  of  bladtler  < urinary K  1364; 
operation  for  extroversion  of  Ijlatlder 
(urinary),  reniarks  on,  MUSn;  operation 
for  relief  t>f  valvo  formation  in  ureter, 
1071;  [>0!^ture  in  eteliotoniy,  743, 

Treve**s  advifx*  on  excision  of  breaat* 
J*i57;  aniputiitioo  for  prolapwiiM  nn-ti, 
120!>;  ease  of  idiopathic  dilatation  <»f 
colon,  853-  metJiod  of  res*eetion  of  in- 
trsline,  809:  oiethwl  ol  treating  hydro- 
wle,  1432;  operation  for  psoas  abaoesa, 
141*2;  operation  for  psoaj^  abwefls,  pre- 
cautions for  and  remarks  on,  1492;  op- 
crutton  for  p-^oas  abf4ee.«*j^,  treatment 
after  and  results  of,  14!)4;  results  *>f 
excision  of  breast.  1258;  statistics  on 
intussusception,  838. 

Triangular  ligament,  1424,  14H4. 

Trocar,  1430;  use  of,  in  [uinclure  of  uri- 
nary bladder.    1310. 

Trocar  and  cannula  f<u-  aspiration  of  ab- 
scess of  liver,  1H)<i. 

Tube.  Paul's.  851 ;  in  artificial  anus»  810; 
in  enterostomy,  81H. 

Tutiereular  eavities  of  hinjt[s»  operation 
on,  128G;  remarks  on  iind  results  of^ 
1287. 

Tubercular  listula  in  ano,  !1S1. 

Tutiereuiosia  of  lungs,  1280. 

Tutierculosis,  peritonitis  due  to,  870;  re- 
marks on  and  results  of.  880, 

Tuberculosis,  puluHjnary,  cure  of.  by  tem- 
porary  pneuniot  borax,   1287. 

Tuberculous  deposits  in  kidney,  1022, 

Tuberculous  deposits  in  lung,  resection 
of,  1287;  eommeniti  on  and  results  of, 
1287. 

luflier's  lnml>ar  ineision  for  cholediK'hot- 
oniy,  t*9t>;  metboii  of  intianeriloncftl 
eysto-ureterotresis,  1050;  method  of  lo- 
ralizinfj;  al>s<'eK^  of  Inn;;,  1283;  metbiKl 
of  nepbropexy,  1012;  nietho<l  of  resec- 
tion of  tuberculous  deposits  in  lung* 
1287, 

Tumor,  eystotonty  for,  1314. 

TumoT  of  breast.  Halsted's  rule  for, 
1253;  ITeidenbain's  rule  for.  1253; 
nonniali^jant,  Tbonui.*i's  oiieration 
for.    125!). 

Tumor  of  lung,  1285;  operation  for,  1285; 
preeaution^  for  operation  on.  1285;  re- 
marks on,  1280;  rt^sults  of.  128«. 

Tumor  of  rectum,  eboiet?  of  o[>erution  for, 
1230;  ireneral  remarks  on  operation?^ 
for,  1232;  results  of  oiie  rat  ion  for,  1233. 

Tumor  of  urinary  bladder,  cystQtoujjr  for, 
1314|  remarks  oD|  1316, 


Tuujors,  inftltrating,  of  bladder,  1317. 

Tumors  of  breast,  1240;  nou  maligna  tit, 
1258. 

Tunior.H  of  rib^  anr!  sternum,  1272;  [*ru- 
eautions  for  ofH*rations  on,  iSTtS;  re- 
sults   of  operations   on*    127(i, 

Tumors  of  urinary  bladder,  maUgriuiiit, 
131L 

TunnelM  ratbeter,  1483. 

Turck's  rubl>er  sheet,  741;  rcsuscttjitor, 
754. 

Turnip  plates,  BaraczX  784, 

Tuttle's  method  of  expo^iing  rectum,  1*227  ; 
meth*jd  of  proctopexy,  1210.-  metlMMl 
of  procto|jexy,  reauJt-s'of,  1212;  method 
of  fiigmoidopexy,  1214;  method  of  &ig- 
uioidojiexy,  renuirLs  on  and  rei^ults 
of,  1214;  operation  for  fl^^tula  In  ano, 
1178;  operation  for  inet>ntinence  of 
fa'ces,  11 84;  synopt^is  of  eases  of  resec- 
tifm  of  rectum,  1234. 

Tj^dtoid  fever,  intestinal  perforation  in,. 
877;  ojwration  for,  877;  pn^cnutinrna 
for  operations  on,  878;  results  of  op- 
era tionj»   for,   878. 


Ulcer,  duodenal,  t>.'>4. 

Uleer,  gastric,  t»54, 

lleer  of  .^^tonraeb,  oj>eration  for  hipinor- 
rhage  from,  05";  reniark.s  on,  068;  n?- 
suits  of.  051). 

Umbilieal  hernia.  Blake's  opration  for 
cure  of,  1104;  Bieekpri*  ooeration  for 
cure  of,  1101 ;  general  retiuUs  of  o[H»nt- 
tions  on.  1104:  Mayo's  opfnition  for 
cure  of,  1102;  Mayo's  operation  for 
cure  of.  remarks  on.  1103;  methodti  of 
cure  of,  1101  ;  Smith's  (Cin'ig)  op<»ra> 
tion  for  cure  of,  1101;  stranguUte^l, 
1120;  st ra ngu  1  a ( etl ,  preca u tions  fi ir  oi»- 
eration  on.  1120;  resulta  of  operation 
for.  1127. 

Ununited  fracture,  1513. 

Ureter,  eatheterism  of,  1083.  1370;  acei^ 
Rories  to,  1370;  in  female,  Kelly '«•  nieth- 
od,  1083:  in  uia]e«i,  1085;  remarks  on, 
1376;   technique  of,  l(m4. 

Ureter  cystoseope,  eom[)osite,  1370. 

Ureter,     Fenger  s    fMmclusic»ns     rega 
opera tirms  on.  1081, 

Ureter,    ini plantation    of.    1053. 

Ureter,  impbintation  of,  in  skin,  1003. 

Ureter,  implantation  of,  into  bladder. 
1054;  Biiumm*s  methcKl.  10,^4;  Hai^** 
method  1055;  Colati's  methoil,  1055; 
extraf>eritoneal  method,  lOivl;  intra* 
pfritoni'al,  Haldy's  method.  la'SG:  in- 
traperitoneal, FU>hll's  method.  UkVl; 
intraperitoneal,  Kelly's  methfNl.  lO.'Wl; 
intruperitoneal.  Krause's  methticl.  10i5,>; 
intrajH^ritoneal  method,  \(^5:  intra- 
p>c*ritoneal,  TufTier'^  method,  H^VJ;  Mor* 
ri«%  IranMalxlominal  method.  1051;  re- 
marks on  and  result*  of,  10,58;  through 
lumbO'UiO'ingumal      incUiotif      105d; 


regarding 
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Viet*8  method,  1055 ;  Witzers  method, 
1054. 

Ureter,  implantation  of,  into  bowel,  1058 ; 
Chaput's  method,  1059;  Fowler's  valve 
method,  1061;  Krynski's  method,  1063; 
Martin's  axial  method,  1060;  Maydl's 
method,    1063;  results,   1063. 

Ureter,  implantation  of,  into  urethra, 
1065. 

Ureter,  implantation  of,  into  vagina, 
1065. 

Ureter,  methods  of  dealing  with,  after 
operations  on  bladder,  1317. 

Ureter,  repair  of,  through  sacral  route, 
1058. 

Ureter,  resection  of,  for  obstruction,  Mor- 
rises method,  1077 ;  for  obstruction,  re- 
marks on,  1077;  for  stricture,  1076; 
for  stricture,  Kiister's  method,  1076. 

Ureter,  skin  implantation  of,  remarks  on 
and  results  of,  1065. 

Ureter,  splicing  the.  Bacon's  method, 
1064;  Baori's  method,  1064;  comments 
on,  1064;  Van  Hook's  method,  1003. 

Ureter,  stricture  of,  1074;  Alsberg's  op- 
eration for,  1074;  Fenger's  operation 
for,  1074;  Kelly's  method  of  relieving, 
1074;  Morris's  method  of  relieving, 
1076. 

Ureter,  treatment  of,  after  abdominal 
nephrectomy,  1033;  in  lumbar  nephrec- 
tomy,  1031. 

Ureter,  valve  formation  in,  author's  op- 
eration for  relief  of,  1071;  Fenger's 
operation  for  relief  of,  1071;  Gerster's 
operation  for  relief  of,  1073;  KUster's 
or  Trendelenburg's  operation  for,  1071; 
Mynter's  operation  for,  1071;  opera- 
tion for  relief  of,  1071;  results  of 
operations  for  relief  of,  1074. 

Ureter,  wounds  of,  1045. 

Ureteral  calculus,  1065;  in  upper  and 
middle  portions  of  ureter,  1066;  in 
v<»sieal  portion  of  ureter,  1065;  re- 
murks  and  comments  on  removal  of, 
10(W;  removal  of,  pre-rectal  method, 
1066;  removal  of,  through  rectum, 
Ceci's  method,  1066;  removal  of, 
through  vagina,  Emmet's  and  Cabot's 
method,  1065;  &acral  route  for  re- 
moval of.  1066. 

Ureteral  catheterism,  accessories  to,  1376. 

I'reteral  guide,  Kelly's,  1052. 

Ureterectomy,  1067;  precautions  for, 
1070:  remarks  on  and  results  of,  1070; 
varieties  of.  1067. 

Ureteroplasty,  Rydygier's  operation,  1079. 

Ureterotomy,  extraperitoneal,  1067;  meth- 
ods of.  1066:  remarks  on  and  results 
of,  1()67:  transperitoneal,  1067. 

Uretero-trigono-sigmoidostomy,  MaydPs 
operation  of.  1.365;  precautions  for 
and   results  of,    1.367. 

Uretero- ureteral   anastomosis.   1047;    Bo- 

vf»e's  oblique  method,   1047;   choice  of 

operation  of,  1053;   Emmet's 
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1050;  Kelly's  and  Bloodgood's  method, 
1051;  lateral,  1052;  Markoe's  invagina- 
tion method,  1048;  methods  of,  1047; 
Poggi's  method,  1049;  results  of,  1051; 
Robson's  and  Winslow's  method,  1049; 
Tuffier's  end-to-end  method,  1047; 
Van  Hook's  lateral  implantation  meth- 
od, 1049. 

Uretero-urethral  implantation,  Sonnen- 
berg's  method,  1065. 

Uretero-ureterotomy,  Van  Hook's  meth- 
od, 1046. 

Ureters,  anatomical  points  of,  1042 ;  cath- 
eterism of,  general  remarks  on  and  gen- 
eral precautions  for,  1086;  examination 
of,  1044;  extraperitoneal  transplanta- 
tion of,  in  extroversion  of  bladder 
(Peters),  1367;  extraperitoneal  trans- 
plantation of,  in  extroversion  of  blad- 
der (Peters),  abdominal  wall  repair 
after,  1369;  extraperitoneal  transplan- 
tation of,  in  extroversion  of  bladder 
(Peters),  remarks  on,  1368;  injuries 
of,  due  to  operative  violence,  1047;  op- 
erations on,  1042;  palpation  of,  1045; 
rectal  palpation  of,  1045;  remarks  on 
catheterism  of,  1086;  remarks  on 
wounds  of,  1046;  vaginal  palpation  of, 
1045;  Van  Hook's  conclusions  regard- 
ing operations  on,  1078;  vesical  palpa- 
tion of,  1045;  wounds  of,  methods  of 
closing,  1040;  wounds  of,  primary  ab- 
dominal incisions  for  relief  of,  1046. 

Urethra,  artificial,  in  prostatic  obstruc- 
tion, 1325;  comments  on  and  results 
of,  1326. 

Urethra,  closure  of  large  congenital  de- 
fects in,  Szymanowski's  method,  1463. 

Urethra,  congenital  malformation  of, 
1457;  time  for  operation  on,  1458. 

Urethra,  deep,  Gibson's  method  of  locat- 
ing,  1484. 

Urethra,  dilatation  of,  in  female,  1426; 
precautions  for,  1427. 

Urethra,  foreign  bodies  in,  1424;  incised 
wound  of,  1425;  introduction  of 
whalebone  guides  into,   1307. 

Urethra,  rupture  of,  1484;  precautions 
for  operation  on,  1485;  results  of  op- 
eration on,  1486;  treatment  after 
operation  for,  1486;  treatment  of, 
1485. 

Urethra,  tapping  of,  1490;  transplanta- 
tion of  bullock's  (Pringle),  1467; 
Van  Hook's  operation  for  constriction 
of,  1465;  vesical  drainage  through, 
1319;  laceration  of,  with  catheter, 
1304. 

Urethral  stone  crusher,  1425. 

Urethrometer  of  Otis,  1488. 

Urethropl^**^''.  i^^ft.  by  flap  transplanta- 
tion,   14  ^^'7: 
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od,    N8<J:    i>eniieal,   Riibson's    lurtliud. 

1480;    peiineul,    Wi-u'h    nielliod,    1450; 

periiit'aU    WullleiV    metliiMl,    1470;    Iti- 

gaud'>?  mt^thoU,  1477* 
UretlinHTlui|»hy,    147tj;    Ireatiiient    after 

and  i.'OTUiMi'nl^  on,  147U. 
rrKlirowtomy,     1480;     Puncet'a    inL4tiCMl, 

14H(J, 
rretlirotomeSj   1488. 
UielhroUmiy,  exl*?riial  perineal  (Gtmley), 

1480;    rt'iimrks    on,    \4S',\\    tvhuMa    of, 

1487;  without  guidc\  1483;  with  guide* 

148L 
Uretii rut 0111 V,    interruiU    14^7;    cotnplicn- 

tiou!*  of.  l4,Sti;  rt'sult?*  of,  1400;   trei^t 

itieut  Jtltvr,   141KK 
Urinuiy  bladder,  o|>erations  on,  1302, 
IJrint*,  tf3ttruvasation  oi,  14Kr», 
1'rJiit.s    rL'tentioii     <*f,     i:itMi;     from     en- 

largi'd   prostatis  1:1U8;   from  strieture, 

i:i07- 
V  r i  lie ,    w' j; re^a  1 1  on    of,    1 0H7  ;    Do  w nes's 

niethod*      lOMli;       IVnwick*^      method, 

1087;   Harri»'H  method,   1087* 


Vaginal  eyBto-urelerotresis,  1057. 

Vaginal  proclectoiov,  12I4H;  reauU^  of, 
1238, 

Viui  Arsdale's  oiknl  gauze  drain,  74i), 

Van  Bnreu*s  melhcnl  nf  ranleri/.iition  for 
pndapmiA  reeti,  120r>;  nietliiKl  oi  cau- 
lerization  fur  prulapvsur*  reeti,  euninHmlH 
on,  1200;  HOiuid,  \WZ, 

Van  llook'»  eonelnHionw  regarding  ojMMii- 
tions  npoii  tireler^s,  107S;  hit  era  I  ii»i- 
jjlanlation  met  hod  of  uretero-unleral 
ana^luitiujsis,  1041>;  meihcHl  of  hplieiiiif 
the  ureter,  |0(kJ;  i»pt'ralion  fur  eon- 
gtiietion  oi  nrethni.  l4tM;  operati«»ri 
for  hypuspadias,  14(jrj;  operations  for 
eUiHini;  wounds*  of  ureU^rSt  1040. 

VurietR'i'le,  1450;  anatundtal  poinU  of, 
1450;  UennettV  niiidiJiejiltoii  of  H(»\vse'^ 
operation  for,  14')4;  i-hoioe  of  operation 
for,  1450;  eompie:*».iun  of,  with  \AnA, 
1452;  eom|)resHion  of,  with  wires  (Vi- 
del),  1452;  double  loop  eoinpreHsion  tif 
(Ricord),  1434;  Eriehtvn'js  metliod  cjf 
troftiing',  1453;  exeinion  of  stTotutu  ior 
eure  of.  1451  ;  exci?*ion  of  iHTotum  for, 
preeaution?!  in,  1451;  inei?*i«ai  with  ex- 
ciaion  of  <Ho\vse),  1454;  KeyeVs  metli- 
od of  treating,  1453;  needle  for  Kcyes's 
operation  on,  145.1;  palliative  treat- 
ment of,  1450;  prpeiiution?  for  oper- 
ations on,  1455;  rsoHeu!  In^ahdriit  of, 
1452;  reiuark^  on  ojterations  un.  1455; 
results  of  operatiouH  on,  145i»;  suheu- 
t^neous  ligaiturin;;  of.   1453, 

Vas  deferens,  repair  of.  Hiitt. 

S'aso  deferent  ia,  method  of  reaching, 
1357;  operations  on,  fur  prost^Ue  hy- 
pertrfjphy,  1350. 

Viiiectomy  for  prasfjitic  hypertrophy 
(Atbarraa).  1350;  resulti*  of,  1351, 


\  eijuihani    appendix,   anatomieal    |hhu1js 

uf,   H57;    ai*  a   uiiusf    of   inletilJual    ob- 

tttrmlion,  830;  guides  to  ba!?o  of,  5*57; 

modilieii  incisions  tor  removal  of,  87;i ; 

position  of,  857 ;   removal  of,  857 ;  idxe 

ant!  contents  of,  858. 
Vena    eava,    injury    of,    during    nr|>lir«- 

tomy,  1031, 
Ventral     bemia,     eure    of,    lll»5;     Gneig 

Smith's   operation    for.    1105;    lateral, 

llliO;  remarks  on  uperations  on,  1105; 

reHUlt.H  fd  operation^  for  eure  of.  lltiS; 

?!irangulatt>il,  1127. 
\'erneijirs  proctopexy  for  prolaimiis  nt'ti. 

1210. 
Ves*ieal  drainage  per  uretbram,   13111. 
Meaiious.    s[dnnrti*rie    eoulnd     al     anui^ 

1*34;    (JerKUiiy'H   method   of   i>^talili>li- 

ing,   1235;    Willems's  method  of  cntaU- 

lisbing,    1234. 
**  \'ieious   eirele  "   in   ga>itrf»-enteros!i»niy, 

yiO;  Fowler***  methotl  of  obviating  jkw 

sibility  of,  918, 
Videl's    method    of    treating    varicoc«l^» 

1452, 
Viet*B  method  of  eysto-urelcrotn*Bia,  1055. 
\'i.st/era  eonneettd  vvilli.  peritoneum,  o|ier- 

Mtious  on,  7311. 
\  ii5*^*hers  ind^ion  for  appemlieitis,  873. 
Volkmann'H  i>|jrralitfii  fni  uhHei-ss  itf  livrr» 

007;   operation  fur  hyilroeele,  1432* 
\*ol villus,  847;   ea4iotomy  for,  f*47;   tixa- 

lion  id  iKHvel  in   (Oouldl,  H4H;  fixation 

of  sigmoid  nu'^oeolon  in   |Rou\),  84H; 

renuirks  on  treattneiil   of,  848;   reMull-* 

of.  S48;   shortening  the  niew-ntery   in 

(Senn),  848. 
Vouiiling,  fieeul,  in  strangnhitiH^l  Item  in, 

1118. 
Von  IJergmann  s  ui>erutiou  for  hydn>cide> 

1432. 
\*on   Hacker*j)   ineiHion   for  gastr»6tfimy» 

800;    uiethtKl    of   e?tlabli»hing   arlilirial 

anus,    1235;    methiMl   of  giL'Htnl  entrr«i* 

tomy,  1M>!*;  methinJ  of  po»1eri«>r  gjtstnn 

enlerostoniy,  012;   method  of  j^»i?<trrior 

guHtro- enterostomy,  remarks  on,  1*13. 
Vulliet's  method  of  nephrujicxy,   UHI. 


Walker's  rule  for  operation  for  ntpttire 

of   i(uadrieeps   extensor   femoris..   15011; 

titati!*tieH  for  rupture  of  c]uadrier|jifi  rx- 

ten>^or  fern  oris,  15(M>. 
'*  Walling  ulT  '*  in  fee  ting  ntuteriiU  in  j»eri- 

toneal  eavity,  747, 
Warren^rt    methiid   <if    removal    *tf   l>fi*a*t, 

1243;     rebutti^    of    exei^ion    of    hrvo^, 

1258;  spiral  tipfieti  tulM%  13HM. 
Water.   Ht<'rilt/witt,   for   c!i»an*ing  uUlom* 

inal   eavity,   745. 
WatHcai's  ntethod   of  g»«lrD-itliA«^omi«ci«, 

040;  teehniijui*  for  perini»iil  pro4t4iU«^ 

lomy,  1344, 
Wf'gner  on   absorbing  power   of   |H^rito- 

Ileum,  747. 
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Wehr's  method  of  end-to-end  approxima- 
tion of  unequal  segments  of  intestine, 
781. 

Weir's  incision  for  removal  of  appendix, 
872;  method  of  appendicostomy,  902; 
method  of  gaatroplication,  950;  method 
of  perineal  urethroplasty,  1480;  modi- 
fication of  Murphy's  button  for  entero- 
anastomosis,  918. 

Werelius's  method  of  gastro-enterostomy, 
923. 

Whalebone  guides,  introduction  of,  into 
urethra,  1307 ;  comments  on,  1308. 

White  and  Martin  lubricant,  1302. 

White's  statistics  relating  to  lithotomy, 
1422. 

Whitehead's  operation  for  haemorrhoids, 
1187;  precautions  for  and  comments 
on,   1187;   results  of,  1188. 

Wiggin's  statistics  on  treatment  of  in- 
tussusception by  distention,  840. 

Willems's  method  of  establishing  vicari- 
ous sphincteric  control  at  anus,  1234; 
method  of  suturing  spleen,  1002. 

Winiwarter's  method  of  choledochostomy, 
998. 

Wiping  of  peritoneal  cavity,  747. 

Wirsung,  duct  of,  1094. 

Witzel's  method  of  establishing  artificial 
anus,  123.');  method  of  gastrostomy, 
890;  method  of  gastrostomy,  results  of, 
898. 

Witzel's  method  of  implantation  of  ure- 
ter into  bladder,  1054. 

Wuiner's  method  of  entero-anastomosis  in 
gastroenterostomy,  909;  method  of 
gastro-gastrostoiny,  948;  method  of 
perineal  urethroplasty,  1480;  suture, 
757. 

Woixl-strip  for  operation  on  epispadias, 
1470. 

Wood's  operation  for  extroversion  of 
urinary  bladder.  13(J0;  comments  on, 
13(>2;   UKMlifications  of,   13(i2. 

Wood's  (James  K.)  bisector,  1414; 
gro()ve<l  stair,  1414. 

Wound  after  ca'liotomy,  closure  of,  750; 
coiiiiiients  on  closure  of,  751 ;    precau- 


tions for  closure  of,  751 ;  treatment  of, 
751. 

Wound,  infection  of,  from  without,  748; 
packing  of,  748 ;  suture  of,  "  en  masse  ' 
after  cteliotomy,  750 ;  suture  of,  "  in 
tiers"  after  coeliotomy,  750. 

Wounds  and  hernia  of  diaphragm,  1276; 
surgical  treatment  of,  1277. 

W^ounds,  gunshot,  of  intestine,  results  of, 
813. 

Wounds,  intestinal,  anatomy  necessary 
for  the  repair  of,  799;  aseptic  regime 
in  repair  of,  800 ;  contused,  802 ;  method 
of  searching  for,  798;  repair  of,  799; 
special  importance  of,  800. 

Wounds  of  abdomen,  contused,  815 ;  con- 
tused, number  of  ruptures  of  intestine 
in,  815;  contused,  with  rupture  of  in- 
testine, results,  816. 

Wounds  of  abdominal  viscera,  abdominal 
section  for,  796;  of  duodenum,  gun- 
shot, 813;  of  heart,  suture  of,  1300;  of 
heart,  treatment  of,  1300;  of  liver,  974; 
of  liver,  results  of  operation  on,  975; 
of  omentum  and  mesentery,  804;  of 
thorax,  penetrating,  1278;  of  thorax, 
penetrating,  remarks  on,  1279;  pene- 
trating gunshot,  abdominal  section  for, 
796;  penetrating  gunshot,  early  dan- 
gers of,  796;  stab,  of  alxlomen,  814; 
stab,  of  abdomen,  comments  on,  815; 
stab,  of  abdomen,  results,  815. 

X-ray,  use  of,  in  detecting  foreign  sub- 
stances in  body,  1522. 

Young's  method  of  perineal  prostatec- 
tomy, 1346. 

Zielewicz's  method  of  cholecystotomy, 
986. 

Ziemssen's  method  of  treating  intussus- 
ception, 839. 

Zuckerkandl  and  Dittel,  operation  for 
])rostatic  abscess,  1355. 

Zykow's  method  of  splenopexy,   1093. 
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